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4- 






Frame Section : 



: 30cm x 50cm 

1 c* 

HSfnfiOHJti : 20cm X 30cm 

i <=* 

HSfflRMMl : 30cm x 30cm 

i 

mi St3 tnffiHJ : 5cm (Mortar + Tile) 
umfiinrifd : 10cm (Slab 
tntDHiym|fnuylatM : 1.5cm (Plastering' 




MMI 



300 



300 



EHIH 

et 



300 



500 



gHIti 



200 



300 



ggiggsgggssggnsgggga® l m 2 , 

. Self - Weight c HatsitofinniintB mpssmmm Program fmnjimtfimsBfi > 
. Live Load : LL=1.5 kN/m 2 

, Dead Load : ( Slab + Mortar + Tile + Plastering ) 

Slab = 0.1m x 25kN/m 3 = 2.5kN/m 2 

Mortar + Tile + Plastering = ( 0.05m + 0.015m ) x 20kN/m 3 = 1.2kN/m 2 
. Total Dead Load : 3.7kN/m 2 

•4- Analysis and Design tftitll : ACI code 

4- Material Properties for Analysis and Design : 

- Yield Strength of Longitudinal Reinforcement : 390 MPa 

- Yield Strength of Transversal Reinforcement : 235 MPa 

- Compressive Strength of Concrete ( Cylinder ) : 25 MPa 
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Design : 

, QuiW Tool Menu > Job Preference 

i 



H Autodesk Robot Structural Analysis Professional 2010-Unregistered version - Project Structure - Level: Standard Level - Results: none 


1 = 1® 


File Edit View Structure Analysis Results | Tools ] Window Help 





RC Component Inspector 



m I % I d I e 



Type 



EE 
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Value Unit 
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- B Calculator... 




Section Definition 




ooqi Preferences... 


Si 




Customize 
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> 



,¥9 01? Q # Beam -definition 
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I i I 1 i i i A 



■I'll 
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nr 
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16.0 



18.0 



EHUD 2S 

n — | — I — - 
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1 ■ f 



1.00 ft 

chr 



i T i T 



4 I° i V , V i T , ^ 



1.00 ft 
ITU — * — 1^0 



:a 



_i 



-I Materia 



- |Con. 



- | Lon.. 



properties 



- 1 Elevation 

| Tota...| 14,00 | (ft) 1 - 

\®Beam/ 

M£JJ 



Z=Z Dimension Definition 



Beam Geometry Span Geometry FSegments 


Total beam length: 




|iioo“ jo 


Cantilever 


Total number of spans: 




rr 


□ heft 


Number of identical beams: 






□ Right 


[V] Simplified names 








Automatic numbering of 




I- 


Add span | 1 HM 


[V] Spans [V] Supports 













1 


Copy span | 1 [4|| 








Delete span | 1 4- 






1 


Change orientation 




Apply 


Jl 




|| Qose | Help 



I Section Definition 



General Parameters 


Label: B R3 Ek60 


b r 




Start: 0.00 






End: 12.00 




Basic dimensions (in) 
b 14.00 


Advanced 




□ Use tapered section 


h 24.00 


r»:i* ic» i 


Qose | [ Help 



Opens the Job Preferences configuration dialog box 



tHTfitiatiuttimtfititilira tBlffiti Units and Formats TfifffEUlfifltjl Metrics Yes 

Li in m <ii V V Li Lry %) 
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. lalrnfi Materials Tfifniuismtitinm Materials TStfmnnti Euro code nsfifitffltnj 

U Uu V Liu V W 1 

Modification tHtJjnnnn 1 




. JfiBfitlS Tab Steel JBTHftfrntn Name sb Description tiBffibtTfflH 

W 1 U Uj A tj Li 




. JGtsmnj Tab Concrete iBTttfmntn Name Sb Description Sb 

u i u Uj -o 1 

Young modulus bBSIbttfntJ mm OK 1 mm Database > Reinforcing bars BAEL 99 



JBtSB ok 1 
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. JQBrnm Design codes RtiftJHU Restructures TfifnciBmb ACI 318/99 metric 

u 1 <-? c* Li Liu 





. tfflrnfi Loads fitiTUHti Code combinations TfilfltUlfitfl LRFD JQ 13 Q OK 1 

U Lt Li Liu U 1 



USIUtJfiQB Save job Preference JBBB File name : ACI Code ( Save as type : job Preference ) 
JGGB Save , ok , Close . 1 

u l 77 



*> - 15111511510 Beam - Definition Sfc Beam - Sections 



9 . 9 - nimngH 99 ttJnjtnsEJttm 8 8 m 
9 . 9 . 9 - fnmnjiHtJSfnn 

i 

1- Select tiHmtiwtsiantMRHsmR 

2- tststmin 1 1 t3mn[mnH8mniltJ 

eJ i ct 



ntiBrnmiunnd 

3- talfHJftJHU Basic dimensions firamm 
b=30cm, h=50cm 

4- JGGG Apply 



I Section Definition 



1 ■=■ I — I 



General Parameters 



Label: 


B R 30x50' 






, b 






Start 




000 




- 








h 


End: 




3.00 




T 
































S.ff 




IB 


Basic dimensions {cm) 



Advanced 



I I Use tapered section 



b 30.0 
h 50.0 



Apply 



« » 



Close 



Help 
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Beam Geometry j Span Geometry Segments 
Name: 



PI 



Left support 




Right support 


Width: OD (m) 




Width: OO ~ (m) 


Name: 


Name: 


Type: | pinned ^ 

® Concrete © Masonry 


Type: | pinned T 

(§) Concrete © Masonry 



1 -tSGtCU Span Geometry 

2 Length firamtll 3.7m 

3 -tai Left Support 

1 

Width=0.3m fitfltftjSfflfiBISItitSti 

1 C* 

4 -tai Right Support fimrncmsImsfUHu 
Width=0.3m MntftjSmfiBISltirm 

1 n 

5- ratSG Apply 

9.1a- amtiHmimnf H9b ati am ttJfiitnattitnns 8m sh 6m 
. uumtSmf fnj Copy ftJB9 tUnitnanwimuira ttJiramnmmfii 2 tsltftta Copy Span 
Beam Geometry ratra Copy Span 



Dimension Definition 






Apply 



Close 



Help 



Beam Geometry Span Geometry Segments 



Total beam length: 

Total number of spans: 
Number of identical beams: 
[7] Simplified names 
Automatic numbering of 
3 Spans 3 Supports 



12.30 (m) Cantilever 

py PI Left 

h □ Right 



Add span 



Copy span 



Delete span 



MU 

’"S 



Change orientation 



Apply 



« 



» 



Close 



Help 



rash s s ni tn a ratra mat rm h 

W W V V Li 
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. ttJiraftniTmftiniifmitUfiitna Copy tjaflantirntna fltBsttjfaTfiffnmffitgJiftmtflim 

LiLi A J TjctU j) ct Lru V vl *n» 

Bis Select fiiHaMatgmraiJtn i mBtraiJtmHruifijruttmsiuMGHmnjns mrm§ 

1 i ct w i in U Li ct | run U 



GHffUJHMtnaHSfnnflBfn *i 

Ct 1 V Ct 



®.m- fnitnflifrutfijrattinsiuMGtJ 

V Li Li c* 

. i3i3tffiGHS la mtuns P 2 naitiHmSfnitnTmftiniifmsraMGH talntitfta Dimension 

|ct Vb <3i c? Ll Ll ct ct <Si 

1 

Definition fffla Span Geometry fjtifmnrw Length fimtnis 7 . 7 m BtlltilSimtJ Apply 




. Iqghs cn moms P 3 traiJHafnatiBtBlatiGHB la ttJtmnatmtittjitmalsnatw ^ 

ct ^t> inn <=t w 

9 . 6 - tgfmnwingH Cantilever taU ( 1 . 5 m) St 3 Ml ( 1 . 5 m) 

* tSltUBBttutiltt Dimension Definition (fhi Beam Geometry 
Its Tick ran Left Sti Right jtih Cantilever Itststs Apply 
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ItsnwinrmJa Cantilever 

W Li 

1 - Select Cantilever tGhtwltlJtjTJ Mouse 

flfflHtW 1.35m tsInviftlHU Length JtSGt3 Apply 

2 - Select Cantilever Ml Mouse 

firamtu 1.35m talfJtiftJHH Length JBBG Apply 
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i. — ir Dimension Definition 



I 



Beam Geometry 



Span Geometry 



Segments 



Name: 

Length: 



PI 



1.35 



(m) 



Advanced 



Right support 
Width: 

Name: 

Type: 

@ Concrete © Masonry 



030 1pn) 




|V1 




| pinned 


H 



Apply 



Close 



Help 



p sussi Beam -Opening 

frunwinGHiatsIraifins 8m ghs tn H P3 

ct U Ot 



- HStfribTftf Select gh P3 waistiti Icon 

1 V Lru c* w 1 

1- fjtifUHU Span number fumtiJS 3 

ct Li ct 

2- fjtifUHU x Load ( m ) hm 3.85m 

YLoad(m) fun 0.35m 

3- jtih Type Tick tun Adjoining beam 
ttrimRbfpHtj Lx (m) fun 0.2m 
0tJfjtJ|tmn Lz (m) fun 0.3m 
HlSShidl b=20cm sb h=30cm 

4- nststs Add 






tastaltmtHbnti l Bistro Layout 



I Beam - openings 



Openings (new) 



" 3 RC Beams 

3 Beam - definition 
= I Beam - sections 

m Bwaa 

HU Beam - loads 
HI Beam - results 

Beam - reinforcement 
™ Beams - reinforcement edition 
l^fl RC Columns 
Foundations 

_ ^ Continuous Footings 
§£[ Deep Beams 
H RC Walls 
* Connections 

Fi Rnal Drawings | | | 



Name: 

X Local (m): 
Z Local (m): 



3.85 



Span number: 
Start: 



! center 



0.35 □ Consider during in calculations 

I I Change stirrup spacing near the opening 



Type 

Rectangular 
© Round 
(o Adjoining beam 









Lx (m): 
Lz (m): 

DM: 



0.20 

0.30 



0.00 



[ << | | >> | Delete 



Close 



Help | 
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<» - ffllff R5lgfflitSlffBf f?f t5f ^ Beam - Loads 



kb PI : 


DL=3.7kN/m 2 x 1.5m x 2 
LL=1.5kN/m 2 x 1.5m x 2 


= ll.lkN/m 
= 4.5kN/m 


GH P2 : 

cfc 


DL=3.7kN/m 2 x 2m x 2 
LL=L5kN/m 2 x 2m x 2 


= 14.8kN/m 
= 6kN/m 


gh P3 : 


DL=3.7kN/m 2 x 2m x 2 
LL=L5kN/m 2 x 2m x 2 


= 14.8kN/m 
= 6kN/m 


gh P4 : 


DL=3.7kN/m 2 x 2m x 2 
LL=L5kN/m 2 x 2m x 2 


= 14.8N/m 
= 6kN/m 


gh P5 : 


DL=3.7kN/m 2 x 1.5m x 2 
LL=1.5kN/m 2 x 1.5m x 2 


= ll.lkN/m 
= 4.5kN/m 



fnitJinnamraGHiti DL=25kN/m 3 x 4m x 0.2m x 0.3m = 6kN 
LL=1 ,5kN/m 2 x 4m x 0.2m = 1.2kN 



m.9- mitfimiamnnsH : 

6 a 

. fluiratittij Icon tsstsirmtHTfiU ImstSr Layout 

v i n Li i J 

m.9.@-fniflintiamw|H Cantilever tatitBljmEiroa® w PI 
JBB! 3 Add 



W 1 




EE Beam - loads 



All C 



gl RC Beams 

3 Beam - definition 
I Beam - sections 
PI Beam - openings 



i jH Beam - results 
3H Beam - reinforcement 
™ Beams - reinforcement edition 
l*fl RC Columns 
Foundations 
9^ Continuous Footings 
fpj Deep Beams 
o RC Walls 
^ Connections 
RH Final Drawings 
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m.9.b-fnnJifinamraGH Cantilever rmtsltmtunsstf rP 5 ratsts Add 

<*> n U w 1 




m.s.m-fnnJiftnamtBGH talratfinssm HP3 its tsts Add 

Ct Li W 1 




m.Q.ts-fnitJintiamtuQH talTmtmsBd ltP4 rests Add 
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??P2 rests Add 

<*1 c* Li W 1 




tsirmtingecn sP3 retre Ticktslreia Suspended retre Add 

<in Ct Li W 1 Li 1 W 1 




. tsitnnjt^RussrettriratHTfiiastiutriniasrasimTfnH 

& V U LTI "V5 D u Li 
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d- fmggsjg Story Parameters 



. flutitstitfB Icon 

v 1 

JBBB OK 

w 1 




tSStsiftritH'jTina ISGItS Analysis Menu > Story Parameters 




& - gTjgtjSjfi Calculation Options 



tslfiti Calculation Options HIS 6 Tab ttimtgffiwin : 

. Tab General : titinfijjtfmufmrm ttijtithstfTicitfm sb fnmtuimtajmsjfi 
. Tab Concrete : fiMmiMHAMtiHIUMtUfititBlfritn lad Its 

inn i i «/■ 

. Tab Longitudinal reinf.. nMmiMMfitflfTmniTlHI 013H1 Sh3r 

0 i n n n is- 



. Tab Traversal reinf.. nniimiMMflttiRRti BtiHtiStBfi 

in n is- 



. uUbBBtffi Icon *_ tS§ts1ftfltH]jnl3 Analysis Menu > Calculation Options 



JBBB OK 

w 1 

Tab General : 
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Tab Concrete : 



Calculation Options - BAEL 91 mod. 99; Regulation - BAEL 91 
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General] Concrete | Longitudinal reinf. T rans versal reinf. 



Materials: 


Eurocode 




Name: 


| C25/30 




3 


Characteristic strength: 


25.00 




MPa 


Unit weight: 


2501.36 




kG/m3 


Aggregate size: 


20.0 


- 


mm 



OK 

Cancel 



Help 



Save As... 
Delete 



l 

I 



Tab Longitudinal reinf. . . : 
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. taltnnjffllflttrenwttrim tStStflJ Save As fltutmns Euro code 1 rests ok tUHTinnsfi 1 

w 1 ^ W 1 eJ iJ 1 



^ 10 Enter the name 



Eurocode 1 



OK 



Cancel 



b - fflfff H5lfi Reinforcement Pattern 

talffti Reinforcement Pattern HIS e) Tab tflUJTttffflUlfi : 

ot Uy 

. Tab General : nimHfflJtfimflftfrtJ Segment RnnnnMtMtflff® tBlfiltMttift 9 .... 
. Tab Bottom Reinf : nMRmi^nMtMItinmniTltDSItitTfTlHGH shrerahmtjft 

n U ct n 

. Tab Top Reinf : 

U <n ct 

. Tab Transversal Reinf : nMnmii^mtinnagiiJtalnwTiniratfmi rebst siremb 

Cl Li Li ct 

. Tab Constr Reinf : atimimtin 

n c? 

. Tab Shapes : nnilR^lffimtafnitimiJfT 
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, Icon (£3 tSSts1fjritH|fii3 JSBM Analysis Menu > Reinforcement Options 



Tab General 



[ Analysis | Results Tools Window 



3 Reinforcement Pattern - BAEL 91 mod. 99 



General Bottom Reinf. j TopReinf. [Transversal Reinf. | Constr. Reinf. [ Shapes [ 



Q Symmetrical reinforcement 

[7] Consider slab parts of T -section in quantity survey 

[7] Consider hook length in anchorage length 

O Ignore verification of reinforcement shape during beam verification 



^■ 1D Span Reinforcement Anchorages 



Reinforcement segment 
© Single span 
<§> Whole beam 


Main reinforcement 
Min. diameter |#18 


n 




Break in concreting 
® Yes © Auto 

© No 


Preferred bar spacing (cm) 

[7] Emin 10.0 

[7]Emax 15.0 




Straight bars 

Maximum length: 12.0C (m) 


For longitudinal lofT 

reinforcement for torsion 


Minimum diameter: 10.0 (mm) 

Module length: 0.01 m 


Tied all 

© Auto (# Yes 


[7] Group layers 




peril uais 

[7] Bent bottom bars 

(7) Bent top bars 

Number per plane 1 

Bend angle 60.0 Deg 


Anchorage length 0.80 m 

171 Bend spacing 

intermediate 0.40 m 

from support 0.04 m 



Help 



0 Calculations... 

Verification 

^ AutoVerifi cation 



Option Set... 
Load Selection.. 



Geotechnical Options.. 
f- Calculation Options... 

M 

1 Sto n/ P a ra m eters . . . 

1^3 Drawing Parameters.. 



Data Table... 



Tab Bottom Reinf : 



3 Reinforcement Pattern - BAEL 91 mod. 99 






Extreme support (left): 
Extreme support (right): 
Intermediate support (left): 
Intermediate support (right): 



| Auto 
| Auto 
| Auto 
I Auto 



1 

Automatic 



T 

2c 



sin 

mm hhh 

Not crossed Stopped Cage method 



General] Bottom Reinf. j Top Reinf. Transversal Reinf . | Constr. R einf. ) Shapes 



-I t 












Number of layers N 
(O) Auto 







h r 




If 




H 


h 




D Not fully allowed 
ED Exchange 1 st and 2nd 



[7] Anchor loops at beam ends 



Help 
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Tab Transversal Reinf : 









Tab Top Reinf : 



^ Reinforcement Pattern - BAEL 91 mod. 99 



General | Bottom Reinf. Top Reinf. [Transversal Reinf. | Constr . Reinf. ] Shapes 









£ — 


L 





dl 
62 

\^L n 



[V] As bottom reinforcement 



Number of layers N 

® Auto 








OK 



Cancel 



Help 



Euro code 1 



Save As... 



Delete 



□ Not fully allowed 



Bars distributed for T -section 
# On the whole flange length 
© Only on the web width 
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Tab Constr Reinf : 
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3 Steel Type 



Steel: 

ACI 31S-08 



1„ ,„h 



Grade: | Grade 40 ▼ | Deformed 

Characteristic strength 275.70 (MPa) 



s 



□ K 



Cancel 



*rw 




Tab Shapes : 



3 Reinforcement Pattern - BAEL 91 mod. 99 


















General Bottom Reinf. Top Reinf. Transversal Reinf. | Constr. Reinf. Shapes 


I 


OK 


| 






L_ 


1 





Longitudinal bars 

Main 

Constructional 
T ransversal bars 

Stirrup 
Open Stirrup 
Stirrup (torsion) 

T rapezoidal stirrup 
Pin 

Shackle 

T ransport handle 
Suspended reinforcement 



Cancel 



Help 



| Euro code 1 

Save As... 



Delete 



. tHltnronnumBnmttjimfffftiS Save As 

w 1 



fltmwns Euro code 1 IBBB ok uJtrjinngn 1 

^ w 1 EaJ O 1 




tf-fflClSroilSimiwifiSCllf) Start Calculate 



1135.0 (Deg) 

Right hook 
1 135.0 (Deg) 



Shape code: 00 



[7] Hooks, only if necessary 
Increase the base length of hooks 

O L >= [O-OO ] “d (longitudinal bars) 
O L >= [0.0 | (cm) [T] L >= |0.00| “d (transversal bars) 
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. flutiBBtlS Icon 

V 1 




tSStsIftPtHjtiii TtStStEff Analysis Menu > Calculations 



| Analysis 


| Results Tools Window 


m 


Calculations... 



Verification 
^ AutoVerifi cation 



Option Set... 
Load Selection... 



r| Geotechnical Options.. 
I- Calculation Options... 

Reinforcement Pattern. 
1 / 3 Story Parameters... 

1^3 Drawing Parameters... 

B3 Data Table... 

tncutsnsfnsiauianmtlnta Calculation Option Set titsiu 




t{pMnMtnffl§{Sii3 Reinforcement parameters sti 
Calculation options 

ttntmsltsstis £ ati g& sunwmwrutii Euro code i 

1 '■+ 



-fTJCtntUfns Error & Warning flSi3Ulaini^lt3 Calculation Errors USlUPBtS Calculation 
-mnTitStna Error & Warning tSllStiHSUttimtflia Calculation Errors 




. W Hisstudl Error fnntfra Deflection 
. M msstutfl Error HHti Moment 



By: Mr. BUN VAO 



19 



Autodest Robot Stmctural Analysis Professional 2010 







Department of Civil Engineer 



Computer Graphic & Animation Center(CGAC) 

. V HISStUtTl Error ffEintifflfiBBll Shear force 



taltfltll Program [tHUth Error {hiacumtnm tmUtSQ ok Calculation Error 

umtiHfTTflftititaltnj Tab ULS nijffintisiiJtTfrmtBtJTtfrnianrfntJ HHh fituitifriftaBiJ sh 

cJi L»u 1 Ot Li eJ U u v 

fnntiiu fltiniJiusnanfnH *1 

V <=* V Li 




uji]rntj HHh sh nnfihfnRS8h 
Moment and Shear force Diagram 
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tijipH mntfra 

Deflection Diagram 




tfpplH tfln 

Reinforcement Diagram 




1- ULS : Diagram of Ultimate Limit State 
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2- SLS : Diagram of Serviced Limit State 

3- ALS : Diagram of Accidental Limit State 

4- Area : Diagram of Longitudinal and Transversal Reinforcement 

5- Deformations : Diagram of Beam Deflection 

6- Simple Cases : Diagram of Simple Cases 

A A Al 4 . A Ik 

Beam - Reinforcement 



Department of Civil Engineer 



taGGtcij Icon 



tsstsIfintHTfitw tststcu Layout usra 

n U i J v V 



Beam - reinforcement 



mnmttora 



3 RC Beams 

3 Beam - definition 
I Beam - sections 
PI Beam - openings 
HE Beam - loads 
SO Beam - results 



Beam - reinforcement 



Beams - reinforcement edition 

RC Columns 
t§!? Foundations 
^ Continuous Footings 
[p| Deep Beams 
o RC Walls 
Connections 
[nj Final Drawings 



0 _< 



V Autodesk Robot Structural Analysis Professional 2010 - Project: Structure Beam for Bun Vao 1 - Level: Standard Level - Results: available [ <=» | ll? 

File Edit View Structure Analysis Results Tools Window Help 

m y a ^ Wm a m y $ m & ® i® Beam - reinforcement ▼ 4 ^ 
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4- f5fl5lS8i50lH5fyif0H5lsl Calculation Note 



Department of Civil Engineer 



ijumsmnj Icon 




tBSlHlWHHTfrtM tststtti Results Menu > Calculation Note 

n U i 




Results Tools Window Help 



m 



a I eolation Note 



Diagrams... 

^ Reinforcement 
[3|] Drawings 



pj' Structure Updating 
Freeze Reinforcement 



90 - Drawing Parameters 
_ Icon Wh 



tsstai emTHXfr^f titsHEU Analysis > Drawing Parameter 



Tab General : iptimsb Template 

mnjtsi bmbae05.plo wntfrtjnj Drawing sibHCU i 




[ Analysis Results Tools 



y Calculations... 

Verification 
^ AutoVerification 



Window f 



Option Set... 
Load Selection... 



r| Geotechnical Options... 

Calculation Options... 
(f]3 Reinforcement Pattern... 
^ Story Parameters.., 



Drawing Parameters... 



□ Data Table... 
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Tab Reinforcement description : jtidmsh Number + diameter , Length , Spacing 

U w in -o w i 




Tab Scale : wnutijnscitiji Btnamn 



i 
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Tab Reinforcement table : MnmmrafintiitTiBaa ttin TotiTgitmtin ratfisttifi i 

in w U U U 



ft 10 Drawing Parameters 



MM 






General Reinforcement description Scale Reinforcement table 



EZl Bar number 
[?1 Shape code 
[T Number 
Bar diameter symbol 
Description of deformed steel 



W\ Shape 
[T Steel type 



HA {%dia} 

Description of plain steel 



RL {%dia} 

Grouping of bars 

Global - common for all elements in the project 
@ Local - independently for each element in the project 
In numbering, consider that an element belongs to: 

EZ] Spans OType 

| Bars numbered individually 



Cancel 



Help 



Set as default 



Restore default 
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QnaSrcfear 




Pi BatlanUMno Rotwm Ptinom Pffliti 






fs oir a? oi er 


Standard Level 












Beaml 








Structure Bearn for Bun Vao 1 








Section 30x50 







99 - Cf$(l 5 f 5 t 3 Drawings 



- tfobBtStW Icon 



3 



tsstsirmtHthifj bbuS 

n U i 



( Results 1 T oo Is Window Help 
Calculation Note 



Results Menu > Drawings ytsju 



Diagrams... 
pjP Reinforcement 



Drawings 



pdf 1 Structure Updating 
J? Freeze Reinforcement 



0 Plotting 






ar* (j par (gar (gsr @es c tg-s 1 




0 






' jt ® 



0 






0 



0 



0 



0 






Standard Level 

Structure Beam for Bun Vao 1 



Tel 017 87 01 87 



Beaml 

Section 30x50 
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mstoSb 



90 

RC Slab Design 



RC Slab Calculation : 







[ 0 bjecVwindow/c a ptu re selection ]| 




3D View 
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4- Frame Section : 

^ mi sia tiltUHi : 5cm (Mortar + Tile| 

^ yfiiMnnw : 12cm (Slab) 

^ tntDHrarmtflB : 2cm ( Plastering) 

4- Determine loading : 



Department of Civil Engineer 




Weight of Tile f t 


= 22kN/m- 


~ Weight of Mortar fM 


= 22kN/m' 


Weight of Plastering f p 


= 20kN/m' 


Weight of Concrete f c 


= 25kN/m : 



4 lm 2 Calculate loading 1 m 2 : 

1. Dead load : 

_ Mortar & Tile = 0.05m X 22kN/m 3 = l.lkN/m 2 

_ Plastering = 0.02m X 20kN/m 3 = 0.4kN/m 2 

2. Self weight : ( HStSItniSdCinmtSmps Program finnilHtflimgBfl) 

ZJ 

, Slab = 0.12m X 25kN/m 3 = 3kN/m 2 

3. Live load : = 1.9kN/m 2 

4- Total load: 



. Dead load: =1.5kN/m 2 
. Live load : =1.9kN/m 2 

4 - Analysis and Design ACI code 

4 Material Properties for Analysis and Design tffibtjl? Euro code : 



- Yield Strength of Longitudinal reinforcement 

- Yield Strength of Transversal reinforcement 

- Compressive Strength of Concrete (Cylinder) 

- Cover 



400 MPa 
235 MPa 
25 MPa 
2cm 
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Step by Step Solution 



IBltnnnun Program Autodesk Robot Structural Analysis Professional 2010 uUtllffiviStlllilCJ 



fltsitisiiaiTmHtimuHmtStiitBMtiMmn icon 

7J 7J Li cil Li 




7J in -o V Li 



Select project: 



rH ^se 


^1 




m 


p 


Z3 J8 


\ Q 

^ TTFTF 




n 


% 




| m 




X! 


! 


t3$ Iff 


i W 


n 


m 





uaiuHmBtntHrnfiBiitiiiitTmtiitiBUaiTfnHta* 

CH U Li in v u u Li 



% Autodesk Robot Structural Analysis Professional 2010-Unregistered version - Project Structure - Results (FEM): none - »I»L ° - 1 Im^bbI 

^ 10 File Edit View Geometry Loads Analysis Results Tools Window Help [T]| g || x 
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4 - Units and Format, Materials and Codes HBtntUtgfTI? Analysis and 

| Tools ] Window Help 

Design : 

GGtttJ Tool Menu > Job Preference 



5|I Dimension Lines... 
Snap Settings... 

Units and Formats... 



Point Coordinates... 



Cost Estimation... 

Section Definition 
|iEl Section Database... 

Q Label Manager... 

^ Building Soils - Calculator 
H Editor... 

J Calculator... 

Extensions ► 



Password Protection... 



1. tHTnfiatiutntntiiaaBra t si rati 

U in c>i V V Lj 



n^i Preferences... 



□□□■ 

m 



ob Preferences... 



Calculation Note Preferences... 

Customize 

Add-ins 



► 

► 



Units and Formats TfifRCUlPifltfl Metric ns Yes 

L ru u 



& H X ■* 



■■■■ Materials 
0 - Databases 
B - Design codes 
! - Loads 

E" Structure Analysis 
•••• Work Parameters 



DEFAULTS 



Units and Formats 



Zero format: 



□ pen default parameters 



0.0 




Save current parameters as default 



J 

OK Cancel Help 
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2. islrnla Materials TfiffifUlfifltitfnm Materials Tfifmnnfl Euro code JfitSfitgltnj 

U L ro V Uu V w 1 

Modification uJHjmmfl 1 




3. JGtSQtW Tab Steel leraJutnin Name Sb Description btsBlbiTfriH 

w i u L-w -o ± y U 




4. iBBElttf Tab Concrete iBTBfmntn Name Sb Description Sb 

u 1 w L/u -o A 

Young modulus bBSlbUTfrm JGGtS OK 1 

CP i) Li u i 
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5. JfiBfitlS Databases JfitJMmtt Reinforcing bars ttStmsimHUSlbrifi TttfmSfifflJ 

wi w UnLiunu 

BAEL99 itflffltJBlBlttij Icon tEtaJtflStturisijl Add new databases to the list tm*fl 

i -t, 

siarenifrmh Add Databases ifittMmn BAEL99 JBQB add 1 umuHmiMfitfttfimmn 

D W 1 =* V 

Mouse select on code JGttts Icon tuWHISIfililodl Set as the current database 1 
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6. JGtSGtnJ Design codes ntiTUHU Restructures Ttlfnanmil ACI 318-08 metric 

u 1 c* Li Liu 




7. talrnti Loads ffbTUHU Code combinations TfifnnJlfltil ACI318 JGtSG OKI 

Li <=* Li Liu W 1 
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I. 



uUtifrilGfU Polyline -Contour ttfimtBlTStia Definition method Triton Contour TGTSlfriii 

V LJU 7J * / u Liu w Li 

Geometry TfifmnCTntiGS1l3TTfrm : TJSIUGmSifGG Apply JOBS Close 1 

J Liy V Li di Lijj l 1 1 y l 



RnChtoTM ( x, y ) {jnfGG 
(0,0) TGGG add 
(6,0) TGGG add 

v 7 7 w 1 

(6,4) TGGG add 
(0,4) TGGG add 

v 7 w i 

(0,0) TGGG add 

v 7 7 %i 1 




mstitittub ( x, y ) {jnfGG 
( 1,2 ) TGGG add 

(3.2) TOGS add 

v 7 w 1 

(3.3) TGGG add 

v 7 7 w 1 

( 1,3 ) TGGG add 

v 7 7 %i 1 

(1,2) TGGG add 

v 7 w 1 




& 

d>? 

C) 

r 

O 

□ 

¥ 

& 

Aj 




Si 

no 

il 
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II. fyilfftl51gfllia5fflig58l5ta5 Slab Thickness 

uUbtfifGEU Panel JGGtU New Thickness 

7J L m v d v 

Slab Thickness = 12cm JGtSG add and close 1 

u i 




© 
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UBlUcinnJinnnMUfltMIBttfim ttStiBtlJtfflBfi Reinforcement tSHTtlfUBIlinalanti 1 

tu l) V 1 w U v 



Number: 5 

Contour type 

o Panel Opening 



Creation with 
@ Internal point 
-3.S4, 3.1 G 

Only the current selection 



(m) 



Object list 



Properties 

Reinforcement: 



Aais-y 



□ 



tffifiti Reinforcement GlStiGS'imfmH 

Ct V Lj 

- General 

- Materials 

- SLS Parameters 

- Reinforcement 



Awis-y 



Surface elements (FE) list 
Properties 
Reinforcement: 

Material: 

Thickness: 

Model: 



Ha 



CONOR 



12th 


* 


Shell 


T 



a 







Add 


Close 




Help 



Tab General 



' ACI 318-08 metric Reinforcement Parameters 



General 



Materials SLS Parameters Reinforcement 



Name: Axis-y 

Reinforcement calculations for shells 
Type: | simple bending 



Main reinforcement direction 
© Automatic 
© Along X axis 
@ Along Y axis 
Along Z axis 

Any direction in Cartesian system 
Any direction in Polar system 
Coordinates 

Direction of main reinforcement is parallel to a 
selected direction of the structure global system. 



■ imsfisbubimfnnbElGsibtffnG 

in v Lj 



Tab Materials 




Note Add Close Help 
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Tab SLS Parameters 
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Tab Reinforcement 




J Reinfoicemenl correction 
UtbR Coordinate 



(0,4) 



(6,4) 



o 

o 

o 

<N 



(0. 



Poly line 



:1000 


//// //// 




iooo" 


Open 


1000 






^2000^ 












0) 


6000 ( 



O 

O 

o 



( 6 , 0 ) 



nncuyiatfij ( x, y ) flnfQtS 



matitjtnjji ( x, y ) 



( 0,0 ) JGGG Insert 

v 7 7 u 1 




( 1,2 ) mQB Insert 


( 6,0 ) JGGG Insert 

v 7 7 w 1 




(3,2) JGGG Insert 

v 7 7 W 1 


( 6,4 ) JGGG Insert 

v 7 7 u 1 


JBtJtj Add 

w 1 


( 3,3 ) JtsGG Insert 

V 7 7 W 1 


( 0,4 ) JGGG Insert 

v 7 7 u 1 




( 1,3 ) JGGG Insert 

v 7 7 w 1 


( 0,0 ) JGGG Insert 

v 7 7 u 1 




(1,2) JBQB Insert 

x ' V 1 



Ji3t3t5 Add 

w l 
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. nmunutfitriitinraitrim mi ran Mouse HnaimsIntiraHn 

di ^Otj Liu <=* Li 



Creation with 
Internal point 



-3.84, 3.18 



(m) 



rernfemalnatifitM ( titsra) i 

l) Uu i^ttu v u U ^ ru Lj 




fninnnn Grid Step Definition fdfltj Mesh 1 uUt3TdfQQ View Menu IGuultU Grid 

1 U Liu i V 1 

ITjEEIHJ Grid Step Definition 1 ( unit! ) 

W 1 1 v u u ' 




( View | Geometry Loads Analysis Results Tools Window Help 


V* Redraw 




Dynamic View ► 

Zoom ► 

Pan ► 

Projection ► 

Rotation ► 


' 1 1 
-1.0 0.0 


Work in 3D ► 


ViewCube - Properties ... 


EE Display.,. 

Legend Parameters ... 

Descriptions ► 


Grid ► 1 


™|(]rid Step Definition.., 



H lables... 



Bj History - .,. 

-JTf 



Adj u st Auto rn ati cally 
^ Turn-on/Turn-off 
✓ Ruler 
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IV f?lffflI51S#l Determine Supported I 

f 

fltltiTStftjtjttS Icon l. ISifiTItHTRia 1 TfifRtltimJSfitjl Fixed EJin^HinntUUlat Pd 

U Liu 1 n U Liu =* 1 tu 

777" 1 



TttfnnJlflfltil Linear mttitfm Mouse tsintimnu Current Selection JBtumsI Select 

L»u Lru ct Li d 

tiStHHufitManiitJBBM ffinjittfitBtn ntintsifoi Select fitfutfrim i 

m u -vj U U 




„ umuntfmuamB fiBtitBtmutJBffilitTfTiH : tjJr^tnBUBiflnBtftrnfi i( Sam) 

di & l) -V3U V Li 1 <ii cJ 1 v U 7J ' 

l 
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V ( Load Types ) I 

fltltiTHftlSMnMtiamalmaiJ Nature IStfimtUnstBlmBti Name JGGts New iticmmu 

V Lit) Li djsu W^nj u 1 w- 

Nature UMtiimaiS tBlrtlti Name TfiftfimtUmtifitBlSttini 1 ( tiBJU) 

U L17J v/t> v ^ V V ' 




Nature : 


dead 




Name : 


DL1 


New 


Nature : 


live 




Name : 


LL1 


New 


Nature : 


dead 




Name : 


Self- weight 


New 



VI fflI51Sf?llttlf5tSfffIil6ffllH5g{5Iiti5 ( Apply Loads ) I 

I 

^ fltrtJTHftimW Icon SB tal81t]tmtHTnti *1 ttJtfm Dead Load RTHfttM DL1 

V Lrjj 1 n U Uu 

i;s1f1i3TUHU81i3tWE3Qra 

ct U 7J X) 



(P Li 

1 1 I I I I 
■ ■ ■ ■ 2:0 ■ 
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. umuHmRfBBitB Surface Itssmtu Icon 

d* Liu i u 1 



Department of Civil Engineer 
tlom i usiuHmsifumEiJ 

V V d. Liu w- 



Dead Load R Z = -1.5 ftmMmitJRRtfmiRtfrgMtffIMTRIH 1 JGtSti add itstiin 

m w- i Lj w i w 



Mouse tBlfJtitJJHU Apply to id EUR HmSSMUtHM JfaGta Apply and close 

i 

1 UEriUHfitflR Live Load RtjBtmsta 1 



- RlIfllRtJBR Dead Loads R Z = -1.5kN/m 2 

<*1 
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. fmtfimJSR Live Load fi Z = -1.9kN/m 2 

<!a 




0 hj ect/wi n d ow/ ca ptu re sel ecti o n 




UBffHttsJ DL 
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uamtsl LL 

<2l 

VII fDIOSJOff) ( Combination Loads ) I 

f f 

„ fltrtjsmw Icon xmi -ESStSimiaeiritHTfTia 1 TttiaTUHU Combination Name: TBffim 

V i n Lj U U L»u 

ULS tBHitHCUHHtafiJraSlIdHCU 1 reQQ ok IBUflBtiratTltfiiJ Combination : 

WU1UW1 -O e>i U U 



^ 1D Combination Definition/Modifica... 



Combination number: 
Combination name: 
Combination type: 



ULS 



ULS 



Seismic combination type 
® CQC SRSS 2SM 



Nature: dead 

Quadratic combination 



OK 



Close 



10 % 



Help 



Combination: 5 : ULS : ULS 



Case list: 



Nature: All 



No. 


Case name 


1 


DL1 


2 


LL1 


3 


Seft-weigth 


< 1 


fpp 1 f 



Factor: 



Factor definition 



New || Change | 



List of cases in combination: 



□ 

H 

0 

0 



No. Case name 






Apply Close Help 




rerntfitititsSirnTfriH 

-O <2i V Lj 
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d* 1 v Lri) C? 01^1 

1 7J 

ttiiraaafijmitss \~\ ^tfraffBcirabmnbmmsblni tiara reaamm Factor definition tmsfisrntsmfrinti 

i m | | y d c* c? -nj n n tj l cJ -nj 

Htmafttn Combination Factors tiara 1 
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UmtiHfiTtriimBi] Factor: tSifTIHTISR ttStUTfif§|riimiTnm^n§|Q 

cn U eu L/y v ^ Uy ‘J m Uw -\j 

tiamtJnjtmtiisiatfm retsa Change tfifrmTMtj i uBmti|tJ5tgfm2mnnflBtn i tHtuiti 

dl W1 dl ij U C7 U Ct y 



Hsmsttihiuj 





TtlfiJmJtj 

ru n w 







^ 1D Combinations 




Combination: | 5 : ULS : ULS 




mntrititutmti 

w 

Cl 

JtSGtS Apply and Close. 



Case list: 








List of cases in combination: 


Nature: 


| All 


i) 




Factor No. Case name 


No. 


Case name 






1.20 1 DL1 








0 


1.G0 2 LL1 








1.20 3 Seft-weigth 








0 










0 










0 




« i 


rrr 


i ► 






Factor: 


auto 










Factor definition 






< rrr | t 


New 


Change 


Delete 




Apply ] [ Close j [ Help 
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VIII fill Mesh fifltfifffa I 

^ flutiBBinJiu ^ i tsImatmtHmia timtiHfiBBtiBiu W~ 

V 1 2J Li cil 1 7J — ■ 



Department of Civil Engineer 



Options of FE Mesh Generation 


^4 £> 03 M 








-i- □« ffla 

I affl aB aB 



JQQttU Analysis Menu > Calculation Model > Meshing Options. 



Analysis | Results Tools Window Help 
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Computer Graphic & Animation Center (CGAC) 

-umuHm3i5tnatnnii8rii3t|fTiHtmi3|nJBt3tBlfjiJ 

i 

fiinti Meshing Option 

Advanced Option 



tsissiatnsmntitiGmiaturm jbqq ok 



Department of Civil Engineer 



ft 1 " Meshing Options 



Meshing methods 



Available meshing methods 

Simple mesh generation [Coons) 
Complex mesh generation (Delaunay) 
o jAutomatb 



Mesh generation 
Automatic 
Element size 
Division 1 : 

12 



o User 

Division 2 : 



Mesh of volumetric elements 

■ D 

Fine Coarse 

Additional meshing of solid surface 



OK 



Advanced options 



Cancel 



Help 



ft 1D Advanced Meshing, Options 



Available meshing methods 
© Coons 

o Delaunay 



Forcing ratio: 

Mesh generation 
o Automatic 

Element size 
Division 1: 







rinue elements 
Type (surface): 


often 


~w 






4-node quadrilaterals T 


often 


T 


Type (volumetric): 






4-node tetrahedrons ▼ 


recommended 


~W 


Forcing ratio: 



User 



Division 2: 



12 



Mesh of volumetric elements 



£h 



Fine Coarse 

Additional meshing of solid surface 

Coons method parameters 
Panel division type: 

T riangles in triangular contour 
® T riangles and squares in triangular contour 
T riangles and trapezoids in triangular contour 
Squares in rectangular contour 
T riangles in rectangular contour 
Forcing ratio: any 



recommended 




Delaunay method parameters 
Regular mesh 

© Delaunay © Kang 

o Delaunay and Kang 



HO = 


0.30 


(m) 


H max = 


1000.00 


o 

II 

ro 



Automatic emitters: 

At panel characteristic points 
7 At support nodes 

User emitters 
7 Smoothing 

T riangularization near edges 

Number of levels: @ 1 

Fine 1 



2 ©3 

Coarse 



□ K 



Cancel 



Help 
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_ ttiimsistwiti 



Department of Civil Engineer 



\ 

n 



T 



^ JtlfntltTffimntGfTlI Mesh IB 

V Li e” D 



Options of FE Mesh Generation 


■ n 

& 

^~n 


S M <M ?£ M -r 51 16 


Generation 





\ \ \ \ \ \ \ 



A 



C\ 3 : 



fih 



<?: 

L 

_\ 

4 



12^J^xi 






\ 



i 



KIS-V 



I 



\ 



\ 



\_\ 



/ 

a: 



\ 



4 



4 



J:' 


■ 1 








— : — 


~ \ r\ 


1 












\ — i i — 

, \ i 






i 1 


1: \ \ \ 



\ 



\ 



m 






a 



\ 






\ 



/ 



frrrOrAAW 



4 \l n n — 






l 






i 



z 



IX 






-itoiasBtnjra icon tsstsimiatcutHTnia tSiffHniiminnmianianntiitititM i tmsBtitBtntflimB 

V ] v Li W Ct cu -\j efc 7J 

simmiH *1 !nramn5ti*tBtTiHmtfm tuiminjingflrmButnBBmtfi frmSminnuBiiuMtmtitnBtii i 

Lj m u ru -o & h 

tmitmg'ftm tutBtmalmiJtMtn mssraBifnjficiJimrariJimiaHstnsnj *\ 

<4i M M MM H 

i ®rm n 



ft 1 11 Autodesk Robot Structural Analysts Professional - Calculations 



5-07-2010 

PHASE OFANALYSIS 

Stiffness matrix 
Frontal decomposition 
Case 



Statistics 
Number of Nodes 
Number of Elements 
Number of Equations 
Bandwidth 

Initial 
Optimized 
Number of blocks: 



STATIC ANALYSIS 




388.21 9 
14830.888 



0.138 

0.272 



531 

51 

1 



Case 

Start of Analysis : 
Estimat. Run Time : 

Calculation Priorities 



22:31:02 



Normal 



Stop 



Help 
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Computer Graphic & Animation Center (CGAC) 

mitHtlltllgtini Result - maps 

-GGtClJ Layout JtSUfiJtUfi Result-maps 



tsngfnsiattsmmniatStsmtatTmH 

-VJ V U 



Department of Civil Engineer 



Geometry 

:P RC Beams 
RC Columns 
^ Foundations 
3^ Continuous Footings 
pf Deep Beams 
RC Slabs 
Geometry 







Slab - required reinforcement 
Slab - provided reinforcement 
Slabs - punching 
Slab - reinforcement 



g RC Walls 

Rj Final Drawings 



^ View - Cases 1 (DU) 

1 • i i — r 



I ° || b |i~a 





■ i i i ■ I i— y 



10 4" ^Reinforcements 



TOP ' 










List of panels: 3 

Calculations for panel no.: 
Calculated panels: 



| analytical 



(7j Globally averaged design forces 

□ Reduction of forces (at supports or above columns and walls) 



Deflection verification 
Method: 

o Equivalent stiffness (Elastic) 
With stiffness update (FEM) 
Displacement (+) 

Displacement (-) [a 



Reinforcement 



SLS I Scale 



Required reinforcement: 

Area A 
Spacing e 
Number of bars n 
Minimum reinforcement: 

Area A 
Spacing e 
Number of bars n 

Cross presentation: 

BWtap O (■) bottom 
® reinforcement areas | ] cm2 

reinforcement spacing | j C m 



X I ) Y [-] X [+] Y [+] 

m □ o □ 

H □ □ Q 

□ o o □ 

O O O B 

0 □ O 0 

0 B O 0 



smoothing within a panel 



© Isolines IH With normalization 

® Maps [V] With FE mesh 

© Values □ With description 

0 Open new window with scale displayed 



Apply 



Close 



Help 



itifntiamutitsB Apply simcu 

1 — l — r 




| List of panels: 3 

Calculations for panel no.: 
Calculated panels: 

Limit states 



Deflection verification 
Method: 

o Equivalent stiffness (Elastic) 

With stiffness update (FEM) 



[y] Globally averaged design forces 

□ Reduction of forces (at supports or above columns and walls) 



Displacement (+) 


(Auto 


-1 


Displacement (-) 


|Au)o 


zl 



L Help 1 



| fB~ l 22 



10 ^ rf? Reinforcements 

TOP 



'u^l l 



Reinforcement | SLS [ Scale 



x [-] v [-] X [+] Y [+] 

Required reinforcement: 

Area A 
Spacing e 

Number of bars n □ □ □ □ 

Minimum reinforcement: 

Area A 
Spacing e 

Number of bars n □ □ □ □ 



description 



Cross presentation: 

OH top OH bottom 
® reinforcement areas | | C m2 

reinforcement spacing j | cm 



[ smoothing within a panel 



C 1 Isolines 

©Values 
□ Open nev 
Apply 



Help 



□ With normalization 
g] With FE mesh 

□ With description 
Ih scale displayed 
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Reinforcement SLS Scale 



Required reinforcement: 


x [-] 


v [-] 


X [+] Y [+] 


Area A 


m 


□ 


o 


□ 


Spacing e 


□ 


□ 


□ 


□ 


Number of bars n 
Minimum reinforcement: 


n 


□ 


□ 


□ 


Area A 


n 


□ 


□ 


□ 


Spacing e 


□ 


□ 


□ 


□ 


Number of bars n 


n 


□ 


□ 


□ 



Cross presentation: 
OWtaP OH bottom 
@ reinforcement areas 
reinforcement spacing 



| | cm2 

I l cm 



smoothing within a panel 



Isolines •/ With normalization 

<■£) Maps 0 With FE mesh 

Values With description 

□ pen new window with scale displayed 



Apply 



Close 



Help 



Department of Civil Engineer 

Reinforcements 



Reinforcement SLS Scale 



Cracking a 

Stiffness factor 
Deflection u 



x [-] V [-] X [+] Y [+] 

□ □ □ □ 

□ non 

□ □ 







smoothing within a panel 





Isolines V With normalization 

® Maps 0 With FE mesh 

Values With description 

□ pen new window with scale displayed 



Help 



Reinforcement SLS Scale 



Color palette: 



Automatic scale 




□ 



Scale type selection: 



Linear scale 



0.5 



User limits: 

Max : 1.4305e-24! (cm2 An) 
Min: 2.609SSe-3l (cm2An) 

Isoline thickness: 1 



Division: 

13 



"H 





□ pen 


Save 


Normalize 





smoothing within a panel 



Isolines ■/ With normalization 

® Maps H With FE mesh 

Values With description 

□ pen new window with scale displayed 



Apply 



Close 



Help 
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X fnafffbWtflftitfin ! 



Department of Civil Engineer 



1- 

JGGEU 



SutitsClJ Analysis JGGCIJ 

V V J 1) V 

Provided Reinforcement 



Design of RC Structure elements JGGftf 
1 Icon IBS 



’ 2 / 3 



tsIgiiatmuJ 



RC Panel Design 
1 



^ Autodesk Robot Structural Analysis Professional 2010 - Project: Structure RC Slab Bun Vao I do - Results (FEM): available 
File Edit View Geometry Loads [ Analysis ] Results Tools Window Help 




USIUCItSGttlJtrifiT Provided Reinforcement 

csi i eJ 



» Autodesk Robot Structural Analysis Professional 2010 - Project: Structure RC Slab Bun Vao I do - Level: Standard Level - Results: 

File Edit View Reinforcement Analysis Results Tools Window Help 
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2- fflintinfi Story Parameters 

Sutitsmnj Icon 



Department of Civil Engineer 



2,3 ISoiSl81t3iU1iH|?ii3 J Quith Analysis Menu > Story Parameters 




3- ffimtlflB Calculation Options : 

SytiGtttflJ Icon K- 1 GmcS Analysis Menu > Calculation Option 




By: Mr. BUN VAO 



51 



Autodest Robot Structural Analysis Professional 2010 




Computer Graphic & Animation Center (CGAC) 



■fP Calculation Options - ACI 3 IS -08 metric; Regulation - ACI318 



Departm ent of Civil Engineer 



General 



Concrete 



Reinforcing bars Wire fabrics Reinf. for punching 



Materials: Eurocode 

Name: ! C25/30 
Characteristic strength: 25.00 
Unit weight: 2501. 3G 



Aggregate size: 20.3 



MPa 

kG/m3 

mm 



Sand percentage 
Aggregate type: 



H 1*1 



Siliceous T 



DK 



Cancel 



Help 



Standard 



Save As . 



Delete 



AS Calculation Options - ACI 318-08 metric; Regulation - ACI3I8 



General Concrete 



Reinforcing bars 



Wire fabrics Reinf. for punching 



Steel: 



BAEL99 



Grade: HA 400 



Deformed 



Characteristic strength 



400.00 [MPa] 









Name 


d (mm) 


A (cm2) 


1 






5 


5,0 


■0.20 








6 


6.0 


0.20 


3 






0 


0.0 


0.50 


4 




7 


10 


10.0 


■0.79 


5 






12 


12.0 


1.13 


1 6-1 






14 


14.0 


1.54 


7 






10 


16.0 


2.01 


6 






20 


20.0 


3.14 


9 






25 


25,0 


4,91 


10 






32 


32.0 


0.04 


11 






40 


40.0 


12.57 


* 




7 









OK 



Cancel 



Help 



Standardl 



Save As . 



Delete 



By: Mr. BUN YAO 



52 



Autodest Robot Stmctural Analysis Professional 2010 







Department of Civil Engineer 



Computer Graphic & Animation Center (CGAC) 





4- ffURtlTIfi Reinforcement Pattern : 
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uUt3QQttU Icon 



IS§l^81i3hfltH]Tia3 J QQttU Analysis Menu > Reinforcement Option 



1 




^ in Reinforcement Pattern - ACI 318-08 metric 



General 


Bars 


Wire fabric reinf. 


Constructional reinf. 


Shapes 



Bottom reinforcement 
Diameter 
Direction X 

Direction Y 
Spacing (cm) 



T op reinforcement 
Diameter 



18.0 


- 


0 


Direction X 


18.0 


T 


18.0 


T 




Direction Y 


18.0 


T 



Spacing (cm) 



7 Direction X 


15 


<< 


[7] Direction X 


15 


7 Direction Y 


15 




[71 Direction Y 


15 



Preferred reinforcement spacing 



Direction X 
Maximum 


25.0 


cm 


Minimum 


1 3.0 


cm 










— 





□K 



Cancel 



Help 



Standard 



Save As . 



Delete 
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General | Bars Wire fabric reinf. Constructional reinf. | Shapes 



Wire fabric: horizontal division 
J Theoretical length 

□ l/5 01/4 |S 1/3 

IS IS 2/3 [r| 3/4 

□ 4/5 |S 1 

Reutilization of cut-offs 
Min. area: 

Min. dimension: 



Wire fabric: vertical division 
■/ Theoretical length 
□ 1/5 [n| 1/4 IS 1/3 

[S 1/2 IS 2/3 n 3/4 

£ 4/5 IS 1 

02 different panels allowable 



1.00 m2 
m 



0.50 



Panel location 
o According to X direction 
According to Y direction 

Reinforcement type 





tm 



ft 1D Reinforcement Pattern - ACI 318-08 metric 



General Bars | Wire fabric reinf. Constructional reinf. Shapes 
Opening corners reinforcement 



# €> €> 



Bar diameter: 

Number of insets: 

7 Length of inset arm: 
- ,r Openings ignored: 



Auto ▼ 



2 

1= 0.60 



I < = 0-50 m 

Reinforcement of beam supports 
d 




e 0.10 



Department of Civil Engineer 

iiii 



OK 



Cancel 



Help 



Standard 



Save As . 



Delete 




Cancel 



Help 



Standard 



Save As . 



Delete 
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General Bars Wire fabric reinf. Constructional reinf. 


Shapes 










Left hook 




0.0 




Right hook 


0.0 





[Deg) 

[Deg) 



□ K 



Cancel 



Help 



Standard 



Save As . 



Delete 



^ 1D Enter the name 



[71 Hooks, only if necessary 
Increase the base length of hooks 

mi>= 5.00 K d [longitudinal bars) 

L >= 1 0.0 [cm) OL>= 0.00 K d [transversal bars) 



Standard 1 



□ K 



Cancel 




XI- tTIUtBHfitinsiJRMIMtuR Start Calculate Provided Reinforcement : 



amdtsmcu icon 



tSotSlSItirmtHljlvi J QtsttU Analysis Menu > Reinforcement Option 

Results Tools Window I 



| Analysis 



Calculations.. 



m 

^ Verification... 

| ^ AutoVerification 



Option Set.. 



tnnnmsfiaaattinjtfitJ Calculation Option Set 

Ll ° Calculation Option Set 



Set of options 
Reinforcement parameters: 

Calculation options: 



Standard 1 



m 

□ 



Level name: |Standard Level 



Full calculations 
Calculations according to list 
7 Always display this dialog boa before calculations 

When the calculations are completed go to the 
Current layout 
o Results layout 

Reinforcement layout 
Drawing layout 



Calculations 



Cancel 



Help 



jr — Calculation Options... 
(f3 Reinforcement Pattern.. 
1 Sto ry P a ra m eters . . . 

|K] Drawing Parameters... 






Reinforcement parameters Si3 
Calculation options ititlltmiltnBnnfiniBHn 1 



JGtSG Calculations . 

u l 
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Computer Graphic & Animation Center (CGAC) 
USIUnGG Calculation IS 1 

1 u 




XII miTHHfiBRTIHClJTTllliinMTMllin Slab-Reinforcement 



Layout URJtUR 



Slab-reinforcement 



uttimtisiu 



Slab - provided reinforcement 

ip RC Beams 
RC Columns 
Foundations 
^ Continuous Footings 
fg( Deep Beams 
^ RC Slabs 
(f5 Geometry 
Results - maps 

A : Slab - nequined neinfoncement 
Slab - provided neinfoncement 
Slabs - punching 

Q RC Walls 

foil Final Drawings 



Slab - neinfoncement 



t Autodnk Rnbof Structural An.ilyvi PmFrttinPuil 7010 Projrrt: Strurturp RC Slnh Run Vna t do Itvrfc Standard I rvrl Require availahir 

Flip fdit Virw Rp«rforrrmf«rt Aruitym Rpm*i Tooh Window Hrlp 

SHdMfc&ijX# >& Q no ^ Q ^ ¥ 4 & ^ Q — - 



4 ► 
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mmtinmranramj : flutirnftnsiiJtiSmn Resuits-maps S ) 

LO =o v u Liu 1 



IBHIft Mouse iSltstsIElJ Icon 



Ut, isstsIgiafiritHTflia BtHsmtftatitisitmfnH 

, I n U v Li 

IQBEU Definition tlllffiBBtUn Parallel to axis X JBtfm Mouse tfflfitiTUHUtTfflHfl JBfiB 

i) U 1 w C* u U W 1 

Apply JGmfmfitSGtSltcij Slab ST1H9M X 1 tiBJTJ 

L L J W 1 u u 

Panel Cuts 





Definition | Cuts | Detailed | Principal | Cch E 



Definition of a cut 
© 2 points 



(rm) 



Q Parallel to axis 



X - 



3.00 J. 20 



(m) 



© Point and direction 

(m) 






Cut name 

A-A1 

Color 



New 




Normalize 



| smoothing according to s ▼ 



Open a new window 



Apply 



Close 



Help 
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TJSIUHfitSClJ Diagrams GGTfiia Labels St3 Normal JGGG 

^ V c ’ 1 Li W 1 

Apply iBujmtU Diagrams fl 1 flGlU 




JGGftffriHSfiJ Y tiGJtJ 



Department of Civil Engineer 





XIII Calculation - Note 
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SutiGGItS Icon 



tSSIsfmtiemtHjjfo 1 GGIflJ Analysis Menu > Calculation- Note 




| Results ] Tools Window Help 
Results... 

Results - Punching 



Calculation Note 






Drawings 

Freeze Reinforcement 



usiunGG ok fistitGmtfitinGmstiGmrnTfntJ 

cil 1 -o v Li 



■21 C:\Users\Administrator\Docu ments\Autodesk\Output\Plate3.rtf 



File Edit View Insert Format Tools 


Window Help 




1. Slab: Plate3 - Panel no. 3 


* 


1.1. Reinforcement: 






• Type 


: Axis-y 


: 


• Main reinforcement direction 


: 90 3 




• Main reinforcement grade 


: HA 400; Characteristic strength = 400.00 MPa 


— 


• Bar diameters 


bottom dl — 1.0 (cm) d2 = 1.0 (cm) 






top dl = 1.0 (cm) d2 = 1.0 (cm) 




• Cover 


bottom cl = 2.0 (cm) 






top c2 = 2.0 (cm) 




1 .2. Concrete 






> Class 


: C25/3Q; Characteristic strength = 25.00 MPa 




• Density 


: 250136 (kG/m3) 




1.3. Hypothesis 






• Calculations according to 


: ACI 318-08 metric 




* Method of reinforcement area calculations : analytical 




• Allowable deflection 


: 3.0 {cm) 




• Ve rificat io n of pu nc h i ng 


: no 




• Calculation type 


: simple bending 




1.4. Slab geometry 






Thickness 0.12 (m) 




- 
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XIV Drawing Parameters 

SutitSGtflJ Icon 









Analysis Menu > Drawing Parameters 




Analysis j Results Tools Window 
|0 Calculations,.. 

^ Verification... 

^ AutoVerifi cation 



Option Set... 



F — 
F — 







Calculation Options... 
Reinforcement Pattern,.. 
Story Parameters.,. 



Drawing Parameters... 



Look in: 
Name 



Plo 



7 ( slac_00.plo 



j sJacJJl.pIo 

j slac_02.plo 

j slac_03,plo 

^]slac_Wl.plo 



171 Open as read-only 



- Q 0 & EJ” 

Date modified 



3/24/2009 5:32 AM 



□ 



3/24/2009 5:32 AM 
3/24/2009 5:32 AM 
3/24/2009 5:32 AM 
3/24/2009 5:32 AM T 

► 



Rle name: 


slacJlO 




Open 


Rles of type: 


| <*plo> 


: 3 


Cancel 



Slab - drawing template 1. 

The whole slab view 
Slab geometry as well as top and bottom 
reinforcement on separate pages 
Reinforcement survey and the pattern of wire 
fabric cuts (if they exist] 



m Preview 



^ 10 Drawing Parameters 

General] Reinforcement description [sca lZ Reinforcement table 



Bar description elements 
[7] Position number 
[7] Number + diameter 
[7] Length 
□ Spacing 

[7] Longitudinal reinforcement description on the section 




Wire fabric description 


Section orientation 


(§> 1,2,3,... 


0 T o the left 


0 A, B, C, ... 


#) T o the right 


Presentation of straight bars 


Presentation of stirrups 


8 N 


• 1 1 1 mi min 


e « i i t i 





OK 



Help 



Set as default 
Restore default 
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ft 10 Drawing Parameters 



General Reinforcement description 



Scale 



Reinforcement table 



V The same for all pages 

The same for elevation and section 
J The same for both directions on elevation 



User scale 

Elevation: 1 : 


20 


0 Adjust 


Section: 1 : 


20 


0 Adjust 


Notation 






® 1 : n 


n cm = 1m 





Thickness of lines [mm] 










1 0.10 


M 




II 


0.50 






1 1 


| 0.30 


«— ■ 1 0.10 £| 






° 1D Drawing Parameters 



General 



Reinforcement description 



Scale 



Reinforcement table 



\Z Bar number 
7 Shape code 
0 Number 
Bar diameter symbol 
Description of deformed steel 
{%sym}{%dia} {%stl} {%cod} 

Description of plain steel 
{%sym}{%dia} {%stl} {%cod} 

Grouping of bars 

Global - common for all elements in the project 
o Local - independently for each element in the project 
In numbering, consider that an element belongs to: 

[T| Spans OType 

Bars numbered individually 



0 Shape 
7 Steel type 





By: Mr. BUN YAO 



62 



Autodest Robot Stmctural Analysis Professional 2010 



Department of Civil Engineer 



Computer Graphic & Animation Center (CGAC) 



XV Drawing 



icon 




*5 QQtW Result Menu > Drawings 






Te). Fax 


Conaeot ret - sswiPa 


oesfit 


& 


Lewi: Stan dan! Level 


Element: Plated 


Re r ■‘wiener: 

Steel HA4CC -1iaCln 


sop-itn 
t-:o:n - 2 -an 




Subject: ilmAiwRE lte&EimV*oido 


Drawing: SLAB RE INFORCE ME NT 


Scat ISO | Date :GSE7HB 





1.00 
■4 — 



2.00 



3.00 




<- 



o 

o 

0iaOKA«B 

1-60 

0 iaOHA 4 a 3 

1-60 

Eia0HA400 

1-60 



BiaOHAJOQ- 

1 - 3.96 



Siam ha jiti 
1-3.96 



O 

O 

CM 



6.00 
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ggwjsScn 



RC Column Design 



+ RC Column Calculation: 

a 
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Plan View 




^ mi tntUHi Sh tliatfij : 12cm ( Tile + Mortar + Slab ) 

V nj v 7 

^ nnrjfH : 30cm (Beam) 

HSmfifiifili h = 30cm , h = 30cm ( Column Section ) 
^ RflfiiMfiJi L = 4m ( Column height ) 

4- wttwaawygaaggw Determine loading : 



^ Dead load tmmmtll : N = 360.0kN , Fy = 0.0 , My = 50.0 , M z = 10.0 
^ Live load Wnmmtll : N = 120.0kN , Fy = 0.0 , My = 25.0 , M z = 3.0 



4 Analysis and Design t tilth : ACI code 
4- Material Properties for Analysis and Design : 

- Yield Strength of Longitudinal Reinforcement : 390 MPa 

- Yield Strength of Transversal Reinforcement : 235 MPa 

- Compressive Strength of Concrete ( Cylinder ) : 25 MPa 



By: Mr BUN VAO 



65 Autodest Robot Structural Analysis Professional2010 





Computer Graphic & Animation Center (CGAC) 



Department of Civil Engineering 



Step by Step Solution 

tsiinthttlfi Program Autodesk Robot Structural Analysis Professional 2010 u1Ji3tftJi3Si3niJni 
aisitisititTfnHtimijHmtStJitSMWMran icon \ tJmatutnstRnmtsItwjtJsiaiiTfnH : 

7J 7J U cil Lj ■■ ■ v in v Li 



Select project: 



nH 









S ffp 



: 






usititjmsfmHTRi3siatJiJirTij3t3ra8it3tTfnmsi 

CH U Li in -o V V Cl 



'fc Autodesk Robot Structural Analysis Professional 2010-Unregisteredve^on' — Project: Structure - Level: Standard Level - Results: nonS 

File Edit View Structure Analysis Results Tools Window Help 

11 □ H dl IX (9 

RC_Com£onentJrvsgecto^^^^^^^^_ 



$ Column - definition 



4 ► 



m i % i cl I o 



Type |C 



B Standard Level 



~ ] [\ Structure elements /y Drawwgs / 





Name 1 Value 


Unit 


C| General 




Calculati... 


none 






Reinforc... 


Standard 






Calculati... 


Standard 




-| Material pro 


perties 


Eli Concrete 


CONCR_3.5 






1 Class 


CONCR_3.5 






I Chara... 


3.50 


(ksi) 


B Longitudi ... 


Grade 60 (D. .. 






1 Class 


Grade 60 (D... 






I Chara... 


60.00 


(ksi) 


- Transve... 


Grade 40 (D. .. 






1 Class 


Grade 40 (D... 






| Chara... 


40.00 


(tei) 


-[Elevation 



\ W Column/ 



8.83 1 (ft) I - 



3 Column - View : Columnl 







% 



I*? 1 Column - Section : Columnl 




‘^oorrun/out^Pres^leftmousi^but^^ 



I Sections 



General Parameters j 



Label: C R4Qx40 



□ 



1— f 

T 

2. 

' 2 r 

fa 

W 

e> 

$■ 

mt 



b 16.00 0 Fixed 

h 16.00 0 Fixed 



m 



mE}v\ 


! 1 


l 1 L 1 


| Column - View Column - Section 1 






Code: ACI 318-08 & CONCRJ.5 


□ Grade 40 (Deform «-» Grade 60 (Deform 
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■i- ggjggggfjjggg Units and Format, Materials and Codes HStCIEUttSfTU 



I. 



Analysis and Design : 

tSGtnj Tool Menu > Job Preference. 



| Tools) Window Help 



5|t Dimension Lines... 
Snap Settings... 
Units and Formats.. 



Point Coordinates... 



Cost Estimation... 



Section Definition 
| Section Database... 

| Label Manager... 
j Building Soils - Calculator 
; Editor... 

Calculator... 

Extensions 





Password Protection... 




a 

DDDI 


Preferences... 




FH 

it.EIv 


Job Preferences... 






Calculation Note Preferences... 
Customize 


► 




Add-ins 


► 


■ __ 







1. WTRiasbObinitfibtitsra tslTfttl Units and Formats TfilflCUlfifltfl Metric ns Yes 

U LTI e* V 7J Lj Uu l) 




■■■■ Materials 
0 - Databases 
El - Design codes 
L - Loads 

0- Structure Analysis 
•••• Work Parameters 



Zero format: 



Default units 



0.0 



Imperial 



□ pen default parameters 



Save current parameters as default 



Help 









™ Job Preferences 


1. s 


£3 j’ 



& H X * 



±l- Units and Formats 
I " Materials 



0- Databa; 
= •• Design 
L - Loa 
+ •• Structun 
■Work P 



Autodesk Robot Structural Analysis Professional 20 IQ-Unregistered ver.. 



Do you want to change all units for metric units ? 



] 



J 



Open default parameters 



Save current parameters as default 



J - 



OK 



Cancel 



Help 
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2. iBlrnti Materials rnJniuinmJtinm Materials TRftffRfiu Euro code tQBQtsittS 

U L ru V Uu V w 1 



Modification ulHrmuiH 1 




3. JfiBfitlS Tab Steel JBTttiutntn Name sb Description tiBffibtTfflH 

w i u Uj -\j ± v U 




4. JGtsmffr Tab Concrete iBTttfmntTl Name Sb Description Sb 

u i w L^j A 



Young modulus bBSIbttfntl jGGtS OK 1 
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5. JfiBfitlS Databases Ififfmmn Reinforcing bars tTEmtslTUHUSIbrm TttJmSflmJ 

wi w c? UnLiunu 

BAEL99 tfiimtitStBltlS Icon ttichtfistcunstfl Add new databases to the list tmsfl 

i 

shtQfTifnnb Add Databases ifittfiimn BAEL99 jggg add i umuHmiMntJttfimmn 

D W 1 =* V 

Mouse select on code JGGG Icon tuCUtJIStElinstil Set as the current database 1 
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6. JfiBfitlS Design codes fibraHU Restructures TflfnnJimil ACI 318-08 metric 

U 1 <-? c* Li Liu 




7. tsitfUa Loads matUHU Code combinations TfifRllilfitil ACI318 tQGG OKI 

Li <=* Li Liu d \ 
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I. gjSg^jggggjg 65 ( Column Section ) 

Section ttnmtBlTirtj Label raffira 

ti Uj i i ct U Uzj 

73 1 

CR30X30 IBtBlTHfi b St3 h THffimmtlltimni b=30 Bti h=30 Jt3Gt5 ok tmstmtiStitnSBSmfieiJfiJJ 1 

tJ Lj Lru i* U 1 1 




II. filffitlSlf? Elevation Dimensions 

ttotiTfifBBtlfi Icon 

V Lru 1 



ra 



tSl81i3firii31IHTf1i3 IBBttU Structure Menu > Dimensions. 

n Li i 



-va V U 



] [ El evatio n Dimen si on s 






eu 3 



Number of elements: 

L 4.00 (m) 

H b 0 42 N 

H p (m) 



□ K 


3 


Cancel 


Help 




ct 





Structure | Analysis Results Tools 
T Cross-section Type... ^ 

Jai m 

J Buckling Length... 

Upper Column 



Upper Beam... 
rifc. Loads... 



Reinforcement 



fill [OHO Elevation Dimension flCUfUEU 

i 

L=4 tjinnfdftJMJ , Hb=0.42 tflfitlMBH St3 
UtilM , Hp=0.12 tiintlMUfitM Ji3t3t5 ok 1 

oi ± m u 1 



I 

£ 

w — 

PT — 

w 

£ 
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III. fnifitblfijfftlbfflf Buckling Length 

SybffifBGtnJ Icon I Structure > Buckling Length 



tsissaremtfibStsmbiiTfnH : umutjnTtnatnciBnnHtii 

\j cii v Lj <£» Lj U 

mtumfitin k moo Save As IBBti Close 1 






V 

t— 1 

m 

I 

X — 
X — 

f3 

w 

& 

a 

^□r 




IV. Load Definition 




f 

t— i 

I 

£ 

X — 

FT — 

tfs 

F 

£ 




ra 
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V. Story Parameters 

, 2 . 



HUi3TPTft3t3tCD Icon 

V Liu 1 



luGlW Analysis > Story Parameters 



tmsBtitBmtfititifi&ititTffiH : UBraHmmiHfifimmni 

-\J cii y Li di Li 

Reference Level = 4 JQQQ ok 1 



Analysis Results Tools Window Help 



ft 1D Story Parameters - ACI 318-08 metric 






|0 Calculations... 

Verification 
^ AutoVerifi cation 

Calculations Of Fire Resistance 



Reference level 
Sustained load action for 



S = [ 1.12367 

Concrete exposed to earth or weather 

Q (stability index for story): 



(m) 

(months) 
□ Fixed 



□ K 



a 



Cancel 



Help 



0.2 



Set as default 



Restore default 



Option Set... 




Load Selection... 




1 - Calculation Options... 




^2 Reinforcement Pattern... 




| ffl Story Parameters... 


[□J Drawing Parameters... 





IBC prescriptive fire resistance 



Time: [tP 



(h) 



Data Table... 



VI. Calculation Options 

IBlfJti Calculation Option HIS 6 Tab 

^ Tab General : RCUl«lfiJmtjfmmJ RfiniUtftiMMJBtlJRtinBl stiminnjimtijtJigjfi. 
^ Tab Concrete : nniinwMftifi MtinratfaufititBlmmlaiStti 

inn i i 

^ Tab Longitudinal reinf : nimBWMMtiftJmittimm St3Ht3fiB?i 

° in n n is- 

^ Tab Transversal reinf : ntmnnMMfiltinnti BiJHilBSn 



UtiBBtHI Icon 



£ - 1BttBl81iJMltitH|nla JGBtEU Analysis Menu > Calculation Option 



tsissmtsmtfltittosimrfrm : Tab General 

-o a* V Li 

][ Calculation Options - ACI 318-08 metric; Regulation - ACI318_2002 



General | Concrete | Longitudinal reinf. | Transversal reinf. [ 
Fire resistance 

Irl Precast column 
I I Geometry optimization 

Reinforcement optimization level 
[ High 



Minimum (relative) Ic 
capacity: 



Advanced... 



(®) Estimated 
Calculated 
Cover (cm) 

(§) T ransversal reinforcement 
© Longitudinal reinforcement 
© Longitudinal reinf. axis 
c >= 3.0 □ Fixed 



O Design - unidirectional bending 

® My direction 
Optimization criterion 
(5) Reinforcement ratio 
© Steel weight 



1 1.00 | % 

1 100. 00 1 kg/m3 



Seismic analysis 
Seismic risk: 

# Low © Moderate 

I I Consider plastic moments for shear 
D Critical zone over the entire element length 



©High 



Cancel 

Help 



5 



Analysis Results Tools Window Help 



□I Calculations... 

Verification 
^ AutoVerification 

Calculations Of Fire Resistance 



Option Set... 
Load Selection.. 



Calculation Options.. 



(£3 Reinforcement Pattern.. 
lE / 5 Story Parameters... 

1^3 Drawing Parameters... 






Data Table... 



F 



I 

£ 



pr — 

:=< — 



£3 

F 

& 

0 

40 



I 

R' — 
FT — 

£3 

F 

O 

0 

^0 



Tab Concrete : 
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Tab Longitudinal reinf. 



][ Calculation Options - ACI 318-08 metric; 



Regulation - ACI3I8_2002 












General Concrete 


Longitudinal reinf. 


Transversal reinf. 





Steel: 

BAEL SB 



Grade: 



HA 400 



Characteristic strength 



Deformed 

400.00 (MPa) 







7| 


Name 


d (mm) 


A (cm2) 


1 






5 


5.0 


0.20 


I 2 | 






6 


6.0 


0.25 


3 






3 


8.0 


0.50 


4 






10 


10.0 


0.79 


5 






12 


12.0 


1.13 


6 






14 


14.0 


1.54 


7 






16 


16.0 


2.01 


S 




7 


18.0 


16.0 


2.54 


9 






20 


20.0 


3.14 


10 






25 


25,0 


4.91 


11 






32 


32.0 


3.04 


12 






40 


40.0 


12.57 


4 




7 
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Tab Transversal reinf 




t^tnwnimnrennhuimTnftimtS Save As fitnins aci m'S's ok tBrnmnsn i 

u Ui i w i w O i 

VII. fyiltltl51g Reinforcement Pattern 

tslfiti Reinforcement Pattern HIS & Tab tach^fflCUlR 

^ Tab Longitudinal bars : H[lbRRmifinMifiJtE3fi9i;s1fiJtfiJtafi6) mnstittifi 

^ Tab Transversal bars : fiflhfifiCmfititittiflflla Stimjnmtifmtl 

^ Tab Dowel bars : 11tlbfiratfl3tE3nfdnU8mmffififTim9ifiJriJJ8imm 

U 1 

^ Tab Shapes : ntUlfi{Si3pm WfflUlStSfriJGiftefi 



uOfciGGtClJ Icon (£3 iS°iSlEnt3td1iH]?ii3 IQuItU Analysis Menu > Reinforcement Options. 

Analysis ] Results Tools Window Help 



tiTissmBmifititiGmmTfnH : 

-\j cil 7J Li 



3 Calculations... 

Verification 
^ AutoVerifi cation 

Calculations Of Fire Resistance 



Option Set... 
Load Selection.. 



i- Calculation Options.. 

fell 

1 5 3 Story Parameters... 

63 Drawing Parameters... 



Data Table... 



1 
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][ Reinforcement Pattern - ACI 318-08 metric 



Longitudinal Bars Transversal Bars Dowel Bars Shapes 
Corner bars 

Diameter: 1 10.0 ▼ | 



Maximal number of bars in a 
bundle 




Intermediate bars 

[V] Identical diameters 

Diameter: 10.0 

Maximal number of bars in a 
bundle 



□ All tied 
Spacing limit (m) 
el 



|e2 



el >= 


0.04 


e2 <= 


0.45 



Constructional bars 

7 Generate constructional 
^ reinforcement 

□ Diameter as for intermediate 
Diameter: 1 10.0 ▼ | 

[^] Tied 



□ K 



Help 



Delete 




][ Reinforcement Pattern - ACI 318-08 metric 




Tab Transversal bars : 



Longitudinal Bar^~ Transversal Bars 
Elevation (m) 




e1= 0-15 





= 


x3 




0.10 


el 




t 


e2 <= 


t 






xl <= 


0.05 


e2 + 




i 


x2 >= 


1.0 




= 


x2 


x3 >= 


0| 


xl 




t 






Restore default 



T 

T 



Ties up to slab 
@ Ties up to beam 




OK 

Cancel 



Help 



| Standard 

Save As ... 



Delete 







Tab Dowel bars : 




By: Mr BUN VAO 



76 Autodest Robot Structural Analysis Professional2010 






Computer Graphic & Animation Center (CGAC) 



Department of Civil Engineering 



Tab Shapes : 



¥ Reinforcement Pattern - ACI 318-08 metric 



Longitudinal Bars Transversal Bars Dowel Bars Shapes 



Longitudinal bars 



Dowel 

T ransversal bars 

Stirrup 
□ pen Stirrup 
Pin 

Shackle 

Non-standard stirrup 



Left hook 

(Deg) 

Right hook 

(Deg) 



■/ Hooks, only if necessary 
Increase the base length of hooks 




2 



Help 



[□ 


Lbj 


Tl 




o 


DJ 


fc 


OJ 



t^tnninnnnitjnnittfimTnftjmiS Save As fittuns aci jggg ok tBrninnsn i 

u Liu i u 1 w O i 

VIII. t51t5fie0H5ISllt5fi5fS5ti}15 Start Calculate 

d 

SytiGGlPJ Icon tSSTSiSlL3tCUtHIfil3 IstSttB Analysis Menu > Calculation 

| Analysis | Results Tools Window Help 



Calculations... 



tsissmsmt^tititsSirnTfriH : usiuHmsIm^msa 

m di u Lj <£» ru 

Verification 

Reinforcement parameters : t|pfiJnfiJtUf1tfliriotwElJiltlJi3tnS Save Sn ( ACI ) * AutoVerification 

Calculations Of Fire Resistance 



Calculation options : Save SR ( ACI ) JGGG 

Results Layout tBHTUttlfTinJBtinJ JGGu Calculation 1 

J w in GJ d i 

ft 1D Calculation Option Set 



Option Set... 
Load Selection,. 



Set of options 



Reinforcement parameters: ACI 


7 


Calculation options: | ACI 


H 



Level name: [Standard Level 

Calculations according to list 
■/ Always display this dialog box before calculations 

When the calculations are completed go to the 
Current layout 
® Results layout 

Reinforcement layout 
Drawing layout 



Calculator 






Cancel 



Help 



F- Calculation Options... 
(jj3 Reinforcement Pattern,. 
^ Story Parameters... 
Drawing Parameters... 



Data Table.. 



usitiHRhsiauinm^iiadiiSianmR : 

dA in -o dA v Lj 



r~ 

R 


■ 10 Calculation errors 


17il B 








No. | 


OK Kl 




Columnl ] t , 




1 1 Unsatisfactory load capacity of the column. 


| Cancel | 




| Help | 




< 1 "» 1 ► 







tfimssurniRtfl RlJRtlfimrariJtmllRtnSRlJ errors RlsatUTlHffi 1 



us'iuhrgg ok fiBttGrntJmfnHtrtJimnfni errors raMMMi tJTiraiHtuisliwMmiTnmfiiiiittiBareni 

dA \ -va ?J Lj in -o m Ljw lJ -o 

miattamRiH ^ raSsfri MrnirnmnnfittiitiiMmalniiitifiiJriTfnHlfntmsn tnBamfiiMftintSiamami errors ts i 

o U Lj m Lju -\j U e* eJ Lj 
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5.8 [Deg) 



N (kN) 



0 10 20 30 40 50 60 70 80 90 100 

+My-Mz (kN*m) 




Load types 

(®) Basic Accidental 



Description 


N 

(kN) 


My 

(kN*m) 


Mz 

(kN*m) 


1.20DL1+1.60LL1 (A) 


624.00 


100.00 


16.80 


1.20DL1+1.60LL1 (C) 








1.20DL1+1.60LL1 (B) 


624.00 


0.00 


0.00 


1.40DL1 (A) 


503.97 


70.00 


14.00 


1.40DL1 (C) 


503.97 


84.23 


10.11 



mmialnijmniaflniJtBsntsijiiaMaTtnBamfii 

<=* v v eJ 

MMIttSti errors tf StflU U HStflO 1 




Help 



tuSstfl errors ImnHSfflfiMftmalfrt] Column -definition tBlflti 

V Liu Li y j <=* <=* 

l l 



Layout SltittUtifiJU 1 

J V V 

UBraHfraWt 0 lffiH 8 mnftJms 1 frt 1 Calculation Options 

^ v i ct r 

i 

UJimtSBtBlllS Icon tS§ k- 1 im5fflItinJlBltilSHBHl]t9ffi 

l u o u l ri U 

ijJimtststsitw icon tss [s] i 



1 Column - results 



3 RC Beams 
RC Columns 

' 

^ Column - results U? 
jtt Column - reinforcement 
™ Columns - reinforcement edition 

Foundations 
^ Continuous Footings 
fg( Deep Beams 
Q RC Walls 
^ Connections 
F3 Final Drawings 



umumnHsmnMMin b = 30 sti h = 30 §nsitiib = 40 sti h = 40 immtitSminnjimtmtiltritaim 

1 w vJ 

eeibIiiS icon tss i uBiuHmtStinSmtiimiTnmnnJitti^tJtBlniiitjfitnBBratiiMMnraiiHB errors 

1 1 M 1 no Uw U ct o 

tBRftmfiguBatiamflnitnaHtnHmiSfitnB i 
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0 30 60 90 120 150 100 210 

+My-Mz (kN*m) 



5.4 (Deg) 



N (kN) 



2700 



1 



f~ 

HZ Intersection 



1ST 



Load types 

@ Basic Accidental 



Description 


N 

W) 


My 

{kN*m) 


Mz. 

■(kN*m) 


1.2DDL1+1.6DLL1 fA> 


624.00 


100.00 


16.60 


1 .20DL1 +1 .60LL1 (C) 


624.00 


107.13 


10.05 


1.20DL1 +1.601X1 <B> 


624.00 


0.00 


0.00 


1.40DL1 (A) 


50397 


70.00 


14.00 


1.40DL1 (C) 


503.97 


73.97 


3.40 



mnitalgamntiOTatBJtttiiiiMajtnBamtii 

MMItmtiHB errors igHtflU 

HTt39U9tiinnniittinjinBHtnHmt5fi i 




Rd/Sd 


1.00 


< 


1.59 


MRd/MSd 


1.00 


< 


1.74 


NRd t NSd 


1.00 


< 


3.23 



Close |\~| Help 
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3D View 

-4- Frame Section : 

- nnnmnjginti|9|9iaitiM^*nmtitiJina : BtnjjMtKtjinigin i.5mxi.5m la 

lmxlra nnrjrafjtilRSHtU?) 0.3m MfinaTMffral Silty Clays HlSdrifd 

0.6m Sfci Sandy Clay HlSflflfiJ 2m , Clayey Sandy nSRtUlfifinfj 

tti&utnmurdffisMmsIffatjtsI 2m i 
1 

4- fflfflaawyewaggw Determine loading : 

^ Dead load tHUUfitEU : N = 350kN , Fx = 50kN, My = 70kNm 

^ Live load tmmmtll : N=150kN , Fx = 30 kN , My = 50 kN m 

4- Analysis and Design t til til : ACI code 
A- Material Properties for Analysis and Design : 

- Yield Strength of Longitudinal Reinforcement : 390 MPa 

- Yield Strength of Transversal Reinforcement : 235 MPa 

- Compressive Strength of Concrete (Cylinder ) : 25 MPa 
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® 6 9 Foundation -definition 

Component Inspector 



« >1 



® t I ill e 



Type 



Mn 



B Standard Level 



| f\ Structure elements / v Drawings / 
Unit 



-1 General 




Calculat... 


none 
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4- ggjggggfjjggg Units and Format, Materials and Codes HStCIEUttSffll 



Analysis and Design : 



I. 



| Tools | Window Help 
=£|I Dimension Lines,.. 

GtSIflj Tool Menu > Job Preference Snap Settings... 

Units and Formats,., 



Point Coordinates... 



Cost Estimation... 



Section Definition 
■ Section Database... 
n Label Manager... 

^ Building Soils - Calculator 
U Editor... 
j Calculator... 

Extensions 



Password Protection... 



mi Preferences... 



DDDI rn 
FR 



ob Preferenc: 



Calculation Note Preferences... 

Customize 

Add-ins 



1. tHTfifiatiumtnrftatJtira talrafi Units and Formats THffinnBfUjl Metrics Yes 

U in ^3 cs. V 7J Lj Uu i) 
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2. islrnla Materials TfiffifUlfifltitfnm Materials TStJmnnfl Euro code JfitSfitgltnj 

U Lru V Uv V W 1 

Modification iBtfjfttum 1 




3. ifitsfitni Tab Steel JGTfTfmnm Name sb Description btssibumH 

W 1 U Uj -\J a 7J Li 




4. lEBEllS Tab Concrete iBTttfmntTl Name Sb Description Sb 

u i w Liu -o A 



Young modulus bBSIbttfntl jGGtS OK 1 
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5. JGBGtnJ Databases iBWMtnn Reinforcing bars HJimtslTUHUS'lbfifi TttimSfifflJ 
BAEL99 ttfimtJBtBltW Icon tticutfistcunstfl Add new databases to the list tmsfl 

i 

siarenifrmh Add Databases iBHMmn BAEL99 jbgb add i umuHmiMntJttfimmn 

D W 1 =* V 

Mouse select on code JOBS Icon tuEUtJISt&unsBl Set as the current database 1 
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6. JBBfitiS Design codes nbranu Restructures Tfifncuiritin ACI 318-08 metric 

U 1 <-? c* Li Liu 




7. tslrnia Loads ffbTUHU Code combinations Tfifffiuifitjl ACI318 Jt3t5t3 OKI 

Li <=* Li Liu d \ 
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w i w i A 
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u Cl c* C* u 
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II. fmifnsiggfy fdfdf Ife (Foundation Definition) 

9. mjnnnfiBtmStjmtJ BUMtann) taiga Tab General 

-fimn[mnmratifiJtJ8ititTfnH nuuitmsts Apply i 

V v U w i x x ^ 

Foundation Type : ^lUtngpstStitTltitijnunnJinitiniJ 

ltumui:tSiatni 3 i 

3 

Basic dimensions : fdnURCUlRStJI BtinnfiftStimtiBt] 

Mftinn} i 

-TO Tick tun Fixed UlSStUtil^j Program mnmtUItJtll 
RtUimsitGfTItmUlSl 1 rawsus Tick tun Fixed HlSStUtsl 
§j Program t|pMfjM0tJ1tBl3nil3§jtt3ltUtniJC1ClJn[Ui:tSlnt3 



Tab Optimization 1 



la. minnnHBtjlMMI Tab Pier 



a’ -0.3m ,b’=0.3m tilH8mnMMinciMMItn) 
iBnmatSjn I umtun Doweled JQtSts Apply 1 



Dimensions 



General Pier Optimization 
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Help 



e v IB 

e x' ' 


3' 

B 


U-J 

A 





h 4 



Foundation type 
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1.00 



0.25 



iny axis direction 



r 
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III. f?l$tfn51g|gi5gU5BtdPt|f?l^|0g (Foundation Soil ) 

9. flutiismtu Icon s!k IBl81tJtmtHTn6‘Jt3tittU Layout tuinmMmn Foundation soil 
mBiitaTHJmcitTi : , _ _ — — n 

™ ^ ^ Foundation - definition t 



Civil Engineering 



- Backfill heights Ni = 0.00 
-Pier Level : N a =-0.90 , N f = -1.50 

-Ground water level : Maximum = -5.00m , Minimum = -3.00m 



-Click fttBti Stress CUfi Calculated 

cu 

-tt2ftmMrutn93 uttimtiisrafnnffiiiiTfTiH : 
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*io Soils 
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o Calculated 
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EC Beams 
|jj| RC Columns 
: JP Foundations 

A Foundation - definition 
^ Foundation - load 



Foundation - soil 



131 Foundation - resits 

Foundation - reinforcement 
^ Continuous Footings 
S3 Deep Beams 
Q RC Walls 
^ Connections 
Final Drawings 
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Name: 
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IV. ( Foundation Load ) 

9. ttotiBBtlS Icon Structure > Loads.... 

v i 1 n U i 

HJiatBjnStStW Layout tuimWMmfi Foundation load . 



Foundation - definition 



3 RC Beams 
RC Columns 
ti? Foundations 

Foundation - definition 



Foundation - load 



Foundation - soil 
jlO Foundation - results 

Foundation - reinforcement 
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Q RC Walls 
^ Connections 

jn|| Final Drawings 
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la. mjffcuifiusmtfj ( Dead Load ) 

-tsmnj Icon JUISS (U ttnm 
-nti[UHU Nature QBUfdEIln 

1 

dead load 

-Ri3|UHU Load category Gmlfdffifi 

1 

Foundation load 

-fimmcmJSfi Dead load itifUtflS : 

1 

Rfirit3G^fi N= 350kN nHJltitlftmH 

is- i 

BMttJfi Fx = 50kN Sta HHti 

V 

My=70kNm JBtuimBB Add 1 



m. mmtuifiusnmtij 

i 

-BBttS Icon JUtS* *1 tuira 
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1 

live load 

-fitijtmu Load category BBUMtUn 

i 

Foundation load 
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di 

1 

nnrit3G^fi N= 150kN ntmtiuntriH 

IS- 1 

BMttJfi Fx = 30kN Sta HHti 

V 

My=50kNm IBItFtUBB Add 

J w i 
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( Live Load ) 
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Foundation - Loads: Foundation! 
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Nature 


Q1 (kN/m2) 
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Q RC Walls 
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m Final Drawings 
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V. ( Story Parameters ) uQJU 

-wUt 3 t 3 t 3 HCU Icon JUtSS 1 / 3 ISlSItififlllHTfivi JtstStEU Analysis Menu > Story Parameters .... 

v l v n Li i J J 



tsissmtsmtlititiGmmTfrm : , 

V u Analysis | Results Tools Window 




0 Calculations... 

Verification 
^ AutoVerification 

Verification for New Set of Forces 

Option Set... 

Load Selection,,, 



*1 Geotechnical Options,,. 
f- Calculation Options.., 

(f 3 Reinforcement Pattern... 



,£ ' J 

[□71 Drawing Parameters.. 



VI. ffISfftlSIg ( Geotechnical Option ) tits JO 



Help 
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K — 

IK — 



f3 



-flyUBtStlS Icon ItJtBS g tBlftntH|nfnfimiS Analysis Menu > Geotechnical Option .. . 
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Li ru i 
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Analysis | Results Tools Window Help 
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^ AutoVerification 

Verification for New Set of Forces 

Option Set.., 
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Geotechnical Options... 



[t — Calculation Options.., ha 
(fg Reinforcement Pattern... 
l£ / 3 Story Parameters... 

El Drawing Parameters... 
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VII. ( Calculation Options ) ytSJTJ 

tslfjti Calculation Option HIS 6 Tab tUnilRfRIUlH 

^ Tab General : nnnn|M9iuffijmj BtiminnunttijtitBjfi 

^ Tab Concrete : RWinWMMfi MilflJUfiKUtHltBlmmlarttti 

inn i \ is 

Tab Longitudinal reinf : fiimBWMMtiftJmittimm St3Ht3dB?i 

0 in n n is- 

^ Tab Transversal reinf : fiimfinMMtiltififfiJ 



Civil Engineering 



SuHtSBtEU Icon x — tSStSl Snt3fiTlt3tHTrii3 JHQtClJ Analysis Menu > Calculation Option ... . 

v l n U i J 1 

I Analysis ] Results Tools Window Help 

tsissmsnitaiatlHmmTfnH : ® calculations... 

^ v u Verification 



Tab General: 



AutoVerification 

Verification for New Set of Forces 



Calculation Options - ACI 318-08 metric- Regulation - ACIM8_2G02 



Option Set... 
Load Selection.. 




OK 



Cancel 



Help 
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Save As . 



Delete 



| Geotechnical Options.. 



Calculation Options... 



Reinforcement Pattern... 
i/ 5 Story Parameters... 

1^3 Drawing Parameters... 
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ITab Longitudinal reinf .. 




Tab Transversal reinf.... 




-tnCUHtUlfirenCUtTEtU tSGtClJ Save as fltmtlOT* Foundation JGQQ ok 
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Enter the name 







iuHjififiSfi 1 
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VIII. f 51 Sf!fl 51 f 5 ( Reinforcement Pattern ) uGHJ 
tslfjti Reinforcement Pattern HIS & Tab tacb^fflCUlR 

^ Tab Footing bare: HIinHHtlJlHciMtMttJnQiglMtMttin® fTHGtiltifi. 

^ Tab Pier bars : nnjitintmfiGtiitinnti aijfnitinttinnti 

^ Tab Dowel bars : nimHTtnftJtantanuammranfnmsiMMisimtS. 

Li 1 u* 

^ Tab Shapes : CIJRtUlStSmrftifi 



Civil Engineering 



HUtiGGtflJ Icon 



ffq tS§tsiS 1 i 3 fifltH|j 1 ^ JGGtEU Analysis Menu > Reinforcement Pattern 

[ Analysis | Results Tools Window Help 

imsatitGfntfiimGSiiatTfnH : 

-\J cSi 1) Li 



Tab Footing bars: 



0 Calculations... 

Verification 

v' AutoVerifi cation 

Verification for New Set of Forces 



I Reinforcement Pattern - ACI 318-08 metric 



Footing Pier Dowel Bars Shapes 



First layer 






Bar spacing fm] 
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0.10 


O 
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0.15 


□ 


Diameter: 


Auto 5 





Second layer 
Bar spacing (m) 

Emin >= 0.10 □ 

Emax <= 0.15 □ 



Diameter: Auto 
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Advanced 



Cancel 



Help 
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Save As... ^ 



Delete 



Option Set... 
Load Selection.. 



fl Geotechnical Options.. 
%- Calculation Options... 

feir 

^ Story Parameters... 

153 Drawing Parameters... 






ft 10 Footing Reinforcement - advanced options 



Tab Pier bars : 



I Reinforcement Pattern - ACI 318-08 metric 






Footing Pier Dowel Bars Shapes 
Reinforc. type Elevation (m) 



As 
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Aj r 


ft 







m 

Ld2A-dl 
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e 2 <= 0.20 
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J MLUU 
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Cancel 
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T op reinforcement 
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Yes Diameter (layer 2] | Auto ▼ | 

No Spacing as in bottom reinforcement 

Reinforcement type 
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Cancel 



Help 



Tab Dowel bars : 



Save As ... 



| Reinforcement Pattern - ACI 318-08 metric 



Delete 
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Dowel Bars 
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l>=d x 5 



Diameter: (Auto ▼ 

Number of dowel bars: 4 

0 Stirruped Stirrup number: 



Help 



Foundation 



Save As .. 
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Civil Engineering 



tnwfmnmtinnmnm tststcu Save as 

U 1 



fltmnim Foundation JGtst 3 ok tKtftJRriSR 1 

'.'to U 1 Ej ij 1 

KB 




IX. filS®iefieen51^Ilfi65ffi5fiSfi ( Start Calculation ) fiBlU 

fit v 



SytitSGtflJ Icon gg tSStSimtitCUtHCn^ lymw Analysis Menu > Calculation 

ri r> m 

Reinforcement parameters : tlphinhltUfitfllllotEjElKtllittns Save SR ( Foundation ) 

Calculation options : tjSMnMmmtmsffltmmtitnS Save SR ( Foundation ) JttGB 



Results Layout tBHTUttltTltlJBtitlJ JOBS Calculation 1 

J w in GJ d i 




| Analysis | Results Tools Window 




- AutoVerifi cation 

Verification for New Set of Forces 



Option Set... 

Load Selection... 

Geotechnical Options., 
ii! - Calculation Options... 
(f^ Reinforcement Pattern. 
1 / 3 Sto ry P a ra m eters . . . 

1^5 Drawing Parameters... 



t^hJtJfdtftfflo|til3 Reinforcement 
Parameters Si3 Calculation Options 



tatmtitnannnmBHR rinmtslBstis ri 

W 1 

Sv3S ti mtatmmciinstjl Foundation 1 
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manrams Error & Warning flStitlttimtflti Reinforced Concrete timuntSB Calculations ITS 1 

C? in e* eii 1 D 

UBIUnSB Calculatons Tt3tSlsflsmsnitfll3CljgtaClJt3S81l3i;TfnH : jnnmssfnsfnj Error tg 1 

} U \3 a* V Ci wt 



IS H dS cS^ St EU ^ ^ @ |[sj ,[P 0 [® 



Foundation - results 



73 « ► 









-ipi*j 



; 



% 



I 



W = 451 .12 kN Mx= — kN*m My= 11.64 kN*i 



L 




a 



Foundations - Results 



Design combinations: 



*w 


State 




G rou p 


Description 


1 


SOIL 




1 


1.00DL1 


2 


SOIL 




2 


1 ,0'DLLI 


3 


ULS 




1 


0.900L1 


4 


ULS 




1 


1 .40DL1 


5 


ULS 




2 


1 70LJL1 


6 


SLS 




1 


1 .OOOL1 


7 


SLS 




2 


1 OOLL1 





Combination coefficients: 



| Reinforcement pattern \ 



SLS Capacity 


7.129 




1 


SLS Cd nta ct su rf a ce 


1.949 




1 


SLS Rotation in X-X 


+INF 


> 


1.5 


SLS Rotation in Y-Y 


5.606 


> 


1.5 


SLS aver, settlement 


12.02 


> 


1 


SLS settlement difference 


56,96 


> 


1 









Global coefficients: 





Capacity 


7.129 


> 


1 




Contact surface 


1 .775 


>= 


1 


=> 


s 

E 

1 


12.02 


> 


1 




Settlement difference 


16.39 


> 


1 




Stability for rotation 


4.35 


> 


1.5 



* 

0 



(f3 

5a, 




Foundation - Results 



X. (Foundation Reinforcement ) 

-GtSlEd Layout tlflGJUftJGJfi Foundation - reinforcement uQJtl ^ Foundation - results 



File Edit View Structure Analysis Results Tools Window Help 



Foundation - reinforcement ^ 4 ^ 



jnlxj 



- tu 

l = l o | lll|lj ' 





JnJ*J 






=[31777 _iJ 



J_l I JL I I ) . I L_ 



fll RC Beams 
RC Columns 
^ Foundations 
A Foundation - definition 
^ Foundation - load 
Ji Foundation - soil 
Foundation - resuits 

^Continuous Footings 
fg( Deep Beams 
Q) RC Walls 
^ Connections 

m Final Drawings 





No. 


Reinforcement Type 


Steel 

Grade 


Diameter 

(mm) 


Number 


(m) 


(m) 


(m) 


(m) 




2 


2 


different value* 


HA 400 


16 


22 












3 


3 


transversal 


RL 235 


6 


3 


B = 0.90 


C = 0.90 


D = 0.90 


E = 0.90 




4 


4 


transversal 


RL 235 


6 


3 


B = 0.23 


C = 0.23 


D = 0.23 


E = 0.23 




5 


5 


transversal 


RL235 


8 


2 


B = 0.35 


C = 0.89 


D = 0.35 






6 


6 


transversal 


RL 235 


8 


2 


B = 0.37 


C = 0.89 


D = 0.37 





























T] \ General X Detailed X Summary table X Spacin gs and area] | < 



| A=2.00 B=2.00h 1=0.25 1 
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XI. ( Calculations Note ) 

-flutitsmw Icon ■tsi Results Menu > Calculation Note 

V l 1=1 n Lj 1 

USlUnQB ok Calculation Note nsSmtsCTltfltim&U 

d/i 1 dn U dA 

Umslffijra i 



Results | Tools Window Help 



■% 




L~= Calculation Note 



1 . 0 Level 

2. 

7 Material Properties 
Geometry 

7 Calculation Options 
7 Loads 

7 Combination list 
7 Calculation Results 
7 Calculation results - diagrams 
Theoretical Results 
7 Reinforcement 

3. 7 Material Quantity Survey 

T otal 

(§ Detailed 



OK 



5 



Cancel 



MM 



■fe Diagram 



Reinforcement 
Freeze Reinforcement 
■fe Drawings 



Level: 

» fcipwi I *v 

Spread footing: Foundation! 
2.1 MhIc rial propertioi : 

♦ Grant! 



C2S^0. irtrm^h Wi 

■ 2S01 Stfk&roJ* 

typt HAUKl Ouridff'ilii Elr*nglh - lOJtHJ MPa 
ft KB ilrciupdh ■ ?J$ OP M 1 # 



2 2 Geometry 




*1.»M 

* t SiHiFy 
a (I 30 

h) - D jj 

hi -flimml 



■ 1»W 
» 1 M (m.i 

aflfflXn] 



p? — 

¥■ — 

(£3 

4^ 






-HUiJBBIHI Icon 

U 1 

Tab General : 



XII. ( Drawing Parameters ) 
ISStsl 81 i 3 firii 3 tH]Tii 3 JQQttlJ Analysis > Drawing Parameter .. 



ft 10 Drawing Parameters 



General Reinforcement description Scale Reinforcement table 
Module: Continuous Footing 



Template: 

Ath 

0 Cantilevers as separate 



spans 



bmbaeOO.pIo ... 


p — n 


— 


Edit template: | ... | 


1 1 




h = 0.00 (m) 


c£b c£b 


— 



Continuous footing - drawing template 1. 

[with opening drawings if the openings have been defined) 
1 page per span, recommended format - A4 



Drawing creation mode 
(§> Open new 

Add drawing to the list 



Stop drawing generation if calculation errors appear 
Units 

for >= 1m m for < 1m j cm 



OK 



Cancel 



Help 



Set as default 



Restore default 



Analysis ] Results Tools Window Help 
IQ Calculations.,. 

Verification 

^ AutoVerifi cation 

Verification for New Set of Forces 






Option Set... 
Load Selection... 



»3 Geotechnical Options... 
pr — Calculation Options... 
(f3 Reinforcement Pattern... 



V Stony Parameters... 

[□ 



Drawing Parameters..., 



— 1 







>? — 

f3 






Tab Reinforcement description 



Tab Scale : 
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ft ,Q Drawing Parameters 



ft 10 Drawing Parameters 



General Reinforcement description j Scale | Reinforcement t able] 



3012 

I = 2.36 0 — \ 
e = 18 



Bar description elements 
[7] Position number 
[7] Number + diameter 
[7] Length 
[7] Spacing 

[7] Longitudinal reinforcement description on the section 
Wire fabric description 

& 1 , 2 , 3 ,... 

© A, B, C, ... 

Presentation of straight bars 






Section orientation 
© To the left 
(®) T o the right 
Presentation of stirrups 



o 



n 



OK 



Cancel 



Help 



General Reinforcement description Scale Reinforcement table 




[7] Bar number 
O Shape code 
IT] Number 
Bar diameter symbol 
Description of deformed steel 



[7] Shape 
□ Steel type 



{%$ym}{%dia} {%stl} {%cod} 
Description of plain steel 



{%sym}{%dia} {%stl} {%cod} 

Grouping of bars 

© Global - common for all elements in the project 
(©- Local • independently for each element in the project 
In numbering, consider that an element belongs to: 

G Spans □ Type ^ 

G Bars numbered individually 



XIII. ( ratUUti Drawing ) 

yhSGtW Icon ^ ISSISlmhfmhlHjTimBQldj Result Menu > Drawings uGTil 1 

■VJ d I V l—l 



Results | Tools Window Help 



Calculation Note 



Diagr 



Reinforcement 
■J Freeze Reinforcement 

41 



O- 






© 

=ir 
















i'f 
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-90 
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V///X////A 7 Z7777, 
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Ft 
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Re. 
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Pis. 


FriPOKHTfi: 
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t 14, 


© 




HJfi 


r> 


(I» 
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© 


SEfHAiOa 


N.-m 




© 
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NJB 
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(It 


30BRL35 


N.99 


r~> 
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hS.15 


□ 
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Standard Level 
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Foundation! 
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SMd HA *00 - 4S, 1 kB 
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nB 
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- Position: fltmtUS 0 

- |tHajUHU No of repet : fTtUtfUS 14 

- |tHajUHU Distance : flffitGUS 3.0 m 
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Department of Civil Engineer 



:>r 



Structural Axis 



Name: 



Structure axis 



3 



Cartesian 



Cylindrical 



Arbitrary 



Advanced parameters 



- USIUhlHQQtEU Button 



Iruerl 



x |y tmm 

Position: No. of repet.: 

(ODD (m) 

Label | Position | 



Distance: 



<L 



0.00 

3.00 

6.00 

9.00 

12.00 

15.00 

18.00 
21.00 
?d nn 



(m) 



Insert 



Delete 



Delete all 






Single out 



Numbering: h -a- 3 r 



New 



Axis manager 



§>.b- fmfitmfiHRjmHgMHnifits 



Apply 



Close 



Help 



- tflttotifiJHBtsM Tab Y UmtftjfiMHtSmitinBlTfiiamHU Numbering BuJfl 1EUS tsl Hmi 

y v i n U U ^ n iJ 

7J 7J 

- jjivi|tlHU Position : fltmtlJS 0 



- jjntijllHU No. of repet: flffitEbS 1 

- Distance : fimttlI8 9.9 m 

] 



Structural Axis 






- JQBQttb Button 



IrtSi&ff 
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Structure aw is 


3 


Cartesian 


Cylindrical 


Arbitrary 


i 


Advanced parameters | 
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- No. of repet fltU 

tens 1 

- iblffijjiijjlJHU Distance : 2.1 m 

- JfiBfitlft Button \ 

i) 1 

- Position: 12.0 m 

- No. of repet: 1 

- Distance: 3.6 m 



X V 

Position: 
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Label 



l z I 

No. of repet.: 

(m) fo -jj 

r 



Distance: 



Position 



0.00 
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12.00 
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Insert 



Delete 
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Single out 



aL 



JjJ 



Numbering: fTTJC 3 r 



New 



Apply 



Axis manager 



Close 
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Numbering: j 1 2 3... 

- jjitijTiHUPosition : flffitEUS -1.6 

- jjntijYJHU No.of repet: flffilElJS 0 

- Numbering: Value = Level:-1.6 m 

] 



_d tBHTtStmmmBtnmmBtifii 

w c 



insert 



- ItSBEKlJ Button 

u l 

- {tHajUHU fltDUHS 3.25m 
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- No. of repet: 1 
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- Numbering : Value = Level :().() 



- JQBQttb Button 

w 1 



insert 
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- Numbering: Value = Level:4.5 

- No. of repet: 1 
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insert 



- IEEEIH1 Button 

W 1 

- Position: 8.7 m 

- Numbering: Value = Level: 8.7 

- No. of repet: 1 
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- JQQQttU Button 



insert 



] 



- Position: 13.5 m 

- Numbering: Value = Level: 13.5 

- No. of repet: 1 

- Distance: 0 

] 



- IBBSttU Button 



insert 



>r 



Structural Axis 



Name: 
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Cartesian 



Cylindrical 



Arbitrary 



Advanced parameters 



X j Y 


z i 


Position: 


No. of repet.: 


(-1.60 
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T 


1 Label 


| Position | 


Level: -1.6 


(-1.60 


Level: 0.0 


0.00 


Level: 4. 5 


4.50 


Level: 8. 7 
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Level: 13.5 
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Distance: 



(m) 



Insert 



Delete 



Delete all 



Single out 



<1 



\2l 
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Numbering: | Define f 



New 
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Apply 



Close 
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* r Start | 
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ratHaimtilCURtlfl: 3D Project XYZ 

v in -va s u 
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V « * 



- fitiiiBfltiatraiiTnftSfnimSnHSfnfrcH'JMMilatiittSaisfitnBtiiHaMB 
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to.9- mimSfiHSfnnoH 

n i <=* 

Section Type: RC Beam 
Basic dimensions (cm) 

- b = 40, h = 60 ttG Command button Add 

i 

- b = 30, h = 60 GG Command button Add 

7 1 

- b = 40, h = 70 GG Command button Add 

7 1 

- b = 30, h = 70 GG Command button Add 

1 

- b = 30, h = 50 GO Command button Add 

1 

- b = 30, h = 55 GG Command button Add 

7 1 

- Section Type: RC Column 

- Basic Dimensions(cm) 

- b = 40, h = 60 GG Command button Add 

1 

- b = 30, h = 60 GG Command button Add 

7 1 

- b = 40, h = 70 GG Command button Add 

1 

- b = 30, h = 70 GG Command button Add 

7 1 

- b = 30, h = 50 GG Command button Add 

7 1 

- b = 30, h = 55 GG Command button Add 



0 New Section 



General Parameters | 

Label: |b R40h70 (1) 







|~ Reduction of mom. of inertia 
Use tapered section 



Basic dimensions (cm) 
b 1 40 

h 1 70 



Gamma angle: jo 3 ( D ®3) Section fc’P* | RC beam 3 

Add ] Close j 



Help 



C25/30 



o New Section 



General Parameters 



Color: 



□! 




& 


4 


o| 


O 


jU 


m 


]C R 40x40 (1) 


cm 

L_ Hfl 





□ 



40 



r~ Reduction of mom. of inertia 
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- ISlmiftJHU Bar type: tSGmfi RC beam 

- tffifiti Section: tsGtnJJU Icon 20 x 30 
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- Basic dimensions : ?1ffimtUni3[UHU 

i 
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- UmUHnMHBBtlS Button ! 

V 1 

- timiiMHmSnHSfnfrtjiuaumutitstatiitmtiBfi 

cii v n i n ^ y 

titSn itSffirdnufnrattifiREJijfnisistifnratSfiHS 
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mn 20cm X 30cm ttefflfaj 1 

V c* 




b.b- fnimSnH 8 fnHMMI 2.7cm x 2.7cm 

n i 



- tBlffiti Basic dimensions: fimmCbtClJ8Rt3|iJHU 

1 

b=27cm Si3 h=27cm 

- TJSlUfdHGmcS Button ^ ! 
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lam- minniintiamiJtiitnBiitciHmtuf h 

1 

to.m.9- nniimtUTKtian ( Load Cases ) 

- tsmtSicon 

i n U 

- flutittStiTttf ftltMIttUTlS Self-weight talftiimHU Name 

U Liu '■'fe <=* Li 

1 

- USIUHfiGts New 

<ii i 
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- JQBQtm New 
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G3 Uniform Load 



I i-eU 



03 Load Definition 



1°|ed| * I 



Case No: 5 : walllO 
Selected: Uniform load 



p (kN/m) ^ (Deg) 

X: [jEH 00 

Y: 000 00 

Z: -2.60 00 

Coord, system: (<§> Global © Local 

B Projected load 

O [ Loads on eccentricity 

[ Add 1 [ Close ] [ Help 



Surface 







3 dL 


-4 



30 



Apply to 
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Apply Close | Help 
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Coord, system: ® Global © Local 

B Projected load 
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Q3 Load Definition 
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rTTTTTTTyn 
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-'-■J 






Analysis of Pre-stressed Elements... 


4 IH | ► 

| \ Geometry/^ Groups/ 





•id 



RC Member Design 



3* RC Beam Design 

S 1 RC Continuous Foundation Design 

0 RC Column Design 




RC Pile Foundation Design 
1 RC Wall Design 
Q RC Deep-Beam Design 



RC Panel Design 




GcuustjtfmmtitnsraEtommTfTm: 

V d. U V u 



^ W "I l±±J I 



1 Parameters of RC Elements 



nni | Simple cases 

j ml | Manual combinations 

Selected regulation for generation of combinations: 

RC regulation 
ACI318 

Geotechnical regulation 
ACI 



Grouping type 

[V] According to story 

[V] According to geometry 



[Zl Always display this dialog box 
□ Automatically run calculations 



i »a-r 



i°i@i a r 



Name Description 



dead load 
dead load 



dead load walllO 

dead load w a 1120 



walllO 
w a 1120 



\ Simple cases / 



_s 



| Cancel | 




tmtiinfnnjinpstSiatniJ: 




JQBQmnj Apply 
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ion - View f 



-fTURtlTIfi Reinforcement Pattern 

41 RjHntomwwirt Pattern - AC3 SUL'S*} 1 metric 
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Computer Graphic & Animation Center (CGAC) 

-fninnnnraMtSatnti 




-miniuinnaitiMitin 




-BIUtSHfHliiminMIIMltin Start Calculation 

n 



View Structure Analysis Results Tools Window Help 




fBJUvTICJ Drawing 
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©- 



K~ 
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75 



75 
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CD 
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^ ‘H 


© 
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n j= 


© 
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D 




© 
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1 .00 



X-X 



* 
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33 



1 .00 



fTI 



Y-Y 
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it 
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■<£» 
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L I 34 



Crack pq pern so. o * 



Generate: - 1 33 m3 
?C - SOWFa 


S:ee Grace 73 - 3C kQ 
Swe Grace 73- 17.; Iqj 


Fomwortc - 3.96 rC 
Dens ty iTuitt v.-e of 1 ;' - 46 ,1 


Couer cl - 3 cn d-S cn 
m.n3 




VI esv sari e 3. 9£a"ii , ri 
Sec: cr seal e 3 QlcnYi 


Rage 1/1 



Level (-1.50 m) 

Frame 1 (Recovered) 



Foundation137 



d.9 miHnnmf HHmS fnifinp 




v\ o rJ ct Uuin v Lj 
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Analysis -> Design of RC Structure Elements -> RC Beam Design 



I Analysis ] Results Tools Window Help 
Analysis Type:... 
isi| Calculations 
Prepare Results... 

Save Seismic Combination Results... 
Calculation Restart... 



Calculation Report ► 

Verification... 

Calculation Model ► 



Bar Structure Design 



► 



RC Member Design 



Design of RC Structure Etements 



Analysis of P re- stressed Elements... 



RC Beam Design 



S? RC Continuous Foundation Design 
ft RC Column Design 
^ RC Foundation Design 
RC Pile Foundation Design 
H RC Wall Design 
O RC Deep -Beam Design 



RC Panel Design 



► 



fiBtiuttimtte Screen mmimmss 

CH c? Li V V in -vs V Li 




Code : ACI 318-08 



0 concrete25 0 Grade 36 (Plain) «-» Grade 50 (Deform 
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UmUHmmtiTflftSfninnJinBJ Parameter HBBtitjimSHtOfTlimUim St3 Analysis 

cii Ljy o* v l 6~i o J 

2 

- tftflutitmtiTfiftSminimntlS Story Parameters ttfltDBfitlS Icon 1 ;3 

V Ljy o * 1 




F — 



UBlUHmmtitKfnimUimtll Calculation Option tflltUBSttll Icon K ‘ 
ItSHmmiJTnftSfnifinnBtW Parameter atSSimTfTlHtSStjIUSUSltj : 

u Liy c? v Lj n cii 



Calculation Options - AG 318-08; Regulation - ACI318_2002 



S3 I 
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Longitudinal 



Transversal reinf 





umtiumratififittB Save as tBHTtSmintmmtuns 

1 
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Bottom reinforcement -> 





Transversal reinforcement -> 
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Construction reinforcement -> 




Shape -> 




- Parameter Save 

d/i C l) 2J Ljjj 

- icon US 



- tncmSlSflSirattirntiB Screen BltHTfTlHtBS 

in \j u Li 



By: BUN VAO 



119 Autodest Robot Structural Analysis Professional 2010 




Computer Graphic & Animation Center (CGAC) 



Department of Civil Engineer 



>! Calculation Option Set 






Set of options 

Reinforcement parameters: project 2 



Calculation options: projectl 



□ 

□ 



Level name: |Level(+6.50 m) 



0 Full calculations 

Calculations according to list 
■/ Always display this dialog bow before calculations 

When the calculations are completed go to the 
Current layout 
Results layout 
□ Reinforcement layout 
Drawing layout 



Calculations Cancel 



Help 



- USIUHfiQQItU Button Calculations 



Calculations 



Autodesk Robot Structural Analysis Professional 2009 - Project: 3D school analysis (Recovered] - Level: Level(+6.50 m) - Results (FEM): available - Results: av 

File Edit View Structure Analysis Results Tools Window Help 



if Beam - reinforcement 



« ► 




L. Bar properties E I 



fed) x m A 

Global Shape parameters [ Position} 



Type: main-top 



Steel Grade: 
Diameter: 



Grade 50 (Deformed) 
#6 



Beam - Reinforcement : Beam306...308 



rai e ra 




Beam - Reinforcement Table : Beam306...308 



f^Tal a , 



No. Reinforcement Type 



2 transverse-main 



Steel 

Grade 



Grade 36 #3 




(m) (m) (r 



Apply Close [ Help j . < I ► | \ General / Detailed X Summary table X Spacing s and areas / 



’ 2 /’ 
K — 
K — 

is 

isP 



Beam - Reinforcement 


Beam - Section Reinforcement Beam - Reinforcement Table 




Code: ACI 318-08 


0 concrete25 Q Grade 36 (Plain) ^ Grade 50 (Deform 


x = 0.32 y= -3.28 z= -2.93 (m) 



timtiHmmtitgfninniimtii Drawing option iStymtinytiMnumitmtiMti 
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Look in: £ Plo 
Name 


> 


Date modified 


[ i bmbaeOl.pIo 




9/23/2008 5:02 AM 


[_, bmbae02.plo 




9/23/2008 5:02 AM 


[ , bmbae03.plo 




9/23/2008 5:02 AM 


[_, bmbae04.plo 




9/23/2008 5:02 AM 


bmbae05.plo 




9/23/2008 5:02 AM 



* i - ' 





Rle name: 


bmbae05.plo 




Open 


-> 


files of type: 


| f-Plo) 


13 


Cancel 



0 Open as read-only 



Beam - drawing template 6. 

The whole elevation view with reinforcement 
survey but without sections 
(recommended format - A3) 

Reinforcement survey under the elevation view 




[7] Preview 



Construction drawing 



H = 



£ 



op 



i n 



ii 1 1 1 ( i Tf i f i 1 1 1 1 u ... i 1 1 1 nlTf' i f i 1 1 ii E.... 1 1 1 ii n f i Tf i i i 1 1 1 n 1 1 fff i iiiiiii uiuj( iiiiiiii ifc£ iiiiiii uujJi iiiiiiii fff i J Liu iii m i ffflff iiiiiiii 



Ra. 


Sterol 


512= 


as 


© 


4 


I-1HI 


■1 a .P 


U] 


© 


■ra 


HU 


1 ,■ N 


3beS 



Level(+6.50 m) 

3D school analysis {Recovered} 



Beam306...308 

Section 20x30 



Sts* Grate 50 - 3&5 )fprt crate - 



OJS&B m3 

-7 32 mz 



■teiuh-lddi 



Rage 1 
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sssfjssib: Truss 2D Design 




rn 


§ 


1 

1 


A A 

i/Uf4 kCT/1 






/ $ 


(m? 

r*\ 


TUULL 
11 If ll r 






% 




tH 


m 




XI 




(p 


eg 


m 


Ba 







© RubuDAT 1 991 - 2DCM 



BBtlS Icon 



iSHTBIialnti 2D Truss 

ed v <=* 



Robot Millennium - Project Structure - Results (FEM): none - [View] 
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9. mrfinntr Materials BtiCode MnUMinm: 



Tools | Window Help 
5|I Dimension Lines... 



GEU Manu 



Job Reference.. TJ HfifnBttG Mouse IfUCTim 

M ct 1 U 



Snap Settings... 
Units and Formats... 



[m][KN][Deg] toMmsIttjfiSimffny ( Ml) 1 



Point Coordinates... 



Materials: 

- fitSfci Materials uBfilllhMln Eurocode 

ai U 

- JBQtS Modification tutTnREUflfin^UMtufi 

w 1 W s 




Cost Estimation... 

Section Definition 
0 Section Database... 
n Label Manager... 
ft Building Soils - Calculator 
IJ= Editor... 
j Calculator... 



Dictionary... 
dd^i Preferences.., 



ob Preferences... 



Calculation Note Preferences... 
Customize ► 

Add-ins ► 



jH Material Definition 

Steel Concrete | Aluminum | Timber | Other | 
Name: |C25MP^ T] 



Elasticity 



Description: |Grade: 25 MPa 



Young modulus, E: 
Poisson ratio, v: 
Shear modulus, G: 


|25000.00 
1 0.166 


(MPa) 

(MPa) 




1 1 2900.00 




Force density (unit weight): 


|24.53 


(kN/m3) 


Thermal espansion coefficient: 


|0.000010 


(1/T) 


Damping ratio: 


|O04 





Color: 

Resistance 



Calculation strength: 



"3 



1 12.00 



(MPa) 



Add 



Delete 



OK 



Cancel 



Help 
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fniRtuiRpfigttJmtifiJtfiltiJfiHmLu: 

- uinmnitimtsiusiacm 

v v n 

- Si3 Bts Add. 

1 

- fitSfci Steel: Steel420MPa twltU 2D truss tjlTUtflStufi utalSS Concrete, Alu mi num and Timber 

ai U v 

HssiRsmsjm t 

-BGtnj Databases 

l 



- USIUyfTQQ Section Databases 

<*. i 



- Sti GBIBJ Icon 




tBtfj Import HSmmt3fT 
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uSMUM Code: 



Steel / Aluminum structure: EC3_BEL 

Steel connections: EC3 




Click Icon y ( Save Job Preferences) File Name tffltmnffl* 



m Click Button Save Its OK tSHTUmtiffintJ Job Preference 1 

W WWW. 

to. Truss: 

tBtjjntmfiSJijltJM Truss Icon H (Library structure) tutUMmsinmtibfllu 1 




Double Click 



Eurocode 
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Dimensions: 

- Firse Diagonal up QG No 

- Length Truss=12 

- RCIftJJUfr) Truss = 3m 

- BSSfUttlJlS Number of fields=12 



Merge structure:Triangular Truss Typel 









H 

4 1 


4 1 4 



Dimensions 



More... 

Sections 

Insert 



- Continuous chord Click Yes 

- Moment Released Click yes 

- USIUHfi Click Next 



Sections: 

Upper and Lower Chord = DCIP 45 
Diagonals and Posts = CAE 25 x 3 
Click Next 

Insert: 



C Yes (* No 



First Diagonal Up 
Length L 
Height H 
Number of Fields 
Continuous chord y es C Mo 
Moments Released (f y es p Mo 



P 

F" 



[m] 

[ml 



12 



Newt 



Previous 



Ok 



Apply 



Cancel 



- Click ISiRtipHU Insert Point: (0.00,0.00,0.00) 



- Click OK 




L=J 
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mmm 

f\ij 



m. mirmnsisiTruss: 

iBHjniUlRBIIUM Truss Icon (Supports) 
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6. mmMtjuamtfwmamnifun 



russ : 



mil (Load types ) 



Load Types 
Case description 
Nature: 



Number: [7 



List of defined cases: 



ts.®. fnmtuimtungusmtJimtJtJtcu icon 

N* <*. i 

- Self - weigth hJnttfJRt3‘[UHU Name 

i 

- Click button New 

- Nature : dead 

- Number: 2 

- Name: DL1 

- Click button New 

- Nature : Live 

- Number: 3 

- Name: LL1 

- Click button New 

- Close 

ts.b. fniniuinmniuafT 

- Steel weight 

- Insulation + Steel sheet : 0. 30 KN/m 2 

- Rafter : 0.30 KN/ m 2 

- Live Load : 0.70 KN/m 2 



DL = 6 m x 1 m x (0.25 + 0.30) KN/m 2 =3.3KN 
LL = 6 m x 1 m x0.70 KN/m 2 = 4.2 KN 



<=> \^\ 



| poids propre 


3 


New 


F~ 


Modify 


| D LI 



No. 


Case name 


| Nature 


j fc. 


-►1 


DLI 


poids p... 




2 


DL2 


dead 




3 


LL1 


live 




4 


COMBI 


□oids □... 




7 


rrr 


i ► 




Delete 


Delete all 



Close 



Help 



LOO m 1.00 m 

t — r-r 



ts.m. fnjwifitjsfi dli 



<5.00 m 



COO m 



Icon SS (Load definition) ttJHTtfinmtlJUBn iddQUJfmnSUSmsitil DLI 

l — — \ 7 ed w i n Lj <*1 



[2 



1 : DLI 



31 



- GB Node 

- mcimmcuz = -3.3 

- BB Add 
1 
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SJ Load Definition 




Case No: 1 : DL1 
Selected: 




Node | Bar 


Self-weight and mass | 




Apply to 



Close | Help 







Add | Close | Help 





6 . 6 . mitfimjgffmtSi lli 

i 

jrafmStiBS'itJtniitii: 

U c? V 

- UJTUtfiSUSfitjl LLI 

n U <*i 

7J 1 

- mnmmtij z = - 4.2 









- Gtt Add 
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tE Nodal Force 



r^i s 



Add 



Close 




Help 




(s.Ei. fnitlSjUSn (Load combination) 

1 

TStSttU Loads menu > Combinations 

Combination name: COMB 1 
Combination Types: ULS 
Clic k button OK. 

Click Icon _>>J (Next) 



| Loads Analysis Results Tools Win 



nni Load Types... 
Load Definition... 




ml Code Combinations... 



H Combination Definition/Modification 
Combination number: [5 

Combination name: | COMBI 

Combination type: | ULS 



7] 



Seismic combination type 

& cqc r srss r 2s m r m 



Load Table 
Combination Table 
Mass Table 


^ Select Cases... 




^ Select Case Component... 




Select Modes.., 




Select Result Type 


► 


Special Loads 


► 
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\~ Quadratic combination 



■3 



OK | Close | Help 
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stun: tnfhtftmsmmtnm ttfjmnJ Check tfrcumasrinauBn 

cJi u LjU c* 

1 1 1 

ntlftretu: BB Loads menu > Load Table 

U v l 




ti. mman^mnantjnismtWMTrms: 

9 

BB Icon || (Calculations) tSitnflJtHflJtUSt3flJ(BfBB Results > 

Diagrams for bars [ Results | Tools Window Help 

0 Results Freeze 

Properties ► 



Diagrams for Bars... 



^ Maps on Bars... 



- Tick FX Force ftjHjranJflEmilBHnj (Axial Force) JUMItniSHHIS 



BB Button Apply 



Diagrams 


r^rwijaa' 




Reactions | Reinforcement 


| Parameters 






NTM | Deformation 


Stresses 






Diagram scale for 1 (cm) 






1^ FX Force 


[kN] 






0 1” FY Force 


(kN) 






| 1 FZ Force 


(kN) 






0 V MX Moment | 


(kN K m) 






0 |” MY Moment | 


(kN K m) 






0 f~ MZ Moment | 


(kN K m) 






Elastic ground reactions 








0 |” KY Reaction 1" 


(kN/m) 






| 1 — KZ Reaction 1" 


(kN/m) 






All | None 


Normalize 






Scale- Scale + 




Y~ Open a new window Y~ 


Constant scale 




Apply | Close 


Help 




ttlHjtHnjmni 
isitcu Diagrams 
TfifBBtflJ Parameters 

L-ru i 

JGQQtUn Labels > Apply 



7 



t 
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, 












125.13 


d 




138 


1.53 








29.85 




151 59 






Diagrams 



NTM 1 


Deformation 


Stresses 


Reactions | | 


Reinforcement | 


Parameters 


'•* Reactions 


'• ' Residual forces 


Reactions in a local system 




■ 


W FX 




■ 


r fy 




■ 


17 FZ 




■ 


r mx 




■ 


r~ my 




■ 


r mz 




All 


None 


Normalize | 


I - Open a new window I - Constant scale 


Apply 


Close 


Help 



1 - 111.971 

‘ T 
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eJ.mrfpetnaqr (Check) UDesign &8mmmttUMTruss: 

GHSlfiti Analysis > Bar structure design > Steel / Aluminum members design > Definition / Calculations 



set... 



■d) Robot Millennium - Project Truss - Results (FEM): out of date 












File Edit View Geometry Loads Analysis Results Tools Window Help 


l^y x a n s oh a 




^ Steel/Aluminum Design 


d 








A ? l d -II Art ■■ Ilk™ 


dU -l 












m View - Cases: 1 (DLL) 




I □ II tH II S3 


^ Definitions - EC3_BEL 


ss i 


i 



i 

- 2.0 



I 

0.0 



! I ! 
2.0 



I 

4.0 



! J J 
6.0 



I 

8.0 



J I ! 

10.0 



I 

12.0 



I 

14.0 



(X> C^> (X> (X) (X) 




Number: 


V 


* 


New 


Bar list: 
Name: 


I* 

1 — 




Parameters | 


C. Group: | 


▼] Member type: 


| Simple bar 



Ij 




r Code group verification: 

C Code group design: P *-ist 

r~ Optimization 0pt' Qns I 



0,0 



4,0 



( g }( in r ii M2 M3 P? ases: 1 ( DL1 ' 
— ^pzm- 

6,0 8,0 1C|.0 1^0 1^.0 



Load case list: J 1 to4 

Load case selection 



Limit state 
W Ultimate 

[~ Serviceability 



_l_ 



|Vrew 










: r+ mm^zi 
i..J mm 




\25 


— 49 


\1 x=14.92, y=0.00, z=5.05 w 0.00 [m] [kN] [Deg] 



<D.9 Member verification: 

jtU3 Verification options click 

IdJjTIJfU member verification: 
4 to 48 > Calculations 
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1 


E EC3_BEL - Member Verification [ ULS) 4to48 
Results | Messages | 




1 = II a \\kB 

Calc. Note | Close 


3 




Member 


Section 


Material 


Lay 


Laz 


Ratio 


Case 






4 


m 


2 y API 99 


S235 


12.63 


1 3.69 


9.O0 


4 COMBI 


□ 


1 ICI|J 


5 


m 


2UAP100 


5235 


25.27 


27.37 


9.01 


4 COMBI 


Ratios 


6 


i 


2UAP100 


5235 


37.99 


41.96 


0.02 


4 COMBI 


7 


m 


2UAP100 


5235 


50.53 


54.75 


0.03 


4 COMBI 




Calculation points 
Division: n = 3 

Extremes: none 

Additional: none 




6 


m 


2UAP100 


5235 


63.17 


66.43 


9.04 


4 COMBI 


9 


m 


| 2 DAP 100 


5235 


75.B9 


62.12 


0.11 


4 COMBI 


19 




| 2UAP100 


5235 


63.17 


66.43 


9.00 


4 COMBI 
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S50SSjS3§Cfl:3D Steel Frame 




3D View 
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1. Section : 

- R C Column (30 x 30) cm 

- UPE: 160 

- CAE: 60x5 

- CAE: 40x3 

2. Material of Properties: 

- Compressive strength of concrete(Cube) = 25 MPa 

- Yield strength of Longitudinal reinforcement = 400MPa 

- Yield strength of UPE , CAE Steel = 355 MPa 
2. Loads: 

- Selfweigth 

- Insulation + Steel sheet :0.30 KN/m 2 

- Rafter : 0.5 KN/m 2 

- Live Load : 0.35KN/m 2 




Click Program Robot Millennium UglUUfi Click Icon (Frame 3D Design) 



b. mtniwsfff rtf Axis tinum 

BJ Click Icon ®® (Axis Definition) iuHJUIviin Axis 
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lQ.9 X: 

TRiaHm x : uincnmtmJB&UJiTfnH: 

U tJ -o v U 

v Click Command button Insert 



Position 


: 0.00 " 


No. of repet 


: 4.00 


Distance 


: 12.00 


Numbering 


:123.._ 



f- Structural Axis 






Name: 



Structure axis 



U 



Cartesian Cylindrical Arbitrary 



Advanced parameters 




Distance: 

f^“ 



[m] 



Label 



Position 



0.00 

12.00 

24.00 

36.00 

48.00 



Insert 



Delete 



Delete all 



Single out 



Numbering: h 23- 3 r 



New 



b.b. fin/mmy Y: 



Axis manager 



Apply 



Close 



J 



Help 



Click ItWHm Y Itsmati Numbering UJH 123.. tffltil ABC.... 

iJ w nj n 



Position 
No. of repet 
Distance 




Click Insert 



S>T- Structural Axis 



r^i'B i^i 



Name: 



Cartesian 



[Structure axis 

Cylindrical 



~3 



Arbitrary 



Advanced parameters 



X Y l z I 

Position: No. of repet.: Distance: 

|10 jd W~ 



(m) 



Label 


| Position 


1 F 


El 


3.00 






C 


16.00 






D 


24.00 






E 


32.00 






F 


40.00 






G 


48.00 






H 


56.00 






1 


64.00 






J 


72.00 






K 


30.00 




- 


< 1 


■ — i 


V 




Numbering: 


ABC... 


“3 



Insert 



Delete 



Delete all 



Single out 



New 



Axis manager 



Apply 



Close 



Help 
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Click Command button Insert 



la.m nnnnunj Z: 

Click tOJHfij Z JB Click fitS-b Numbering: Define 

- Position : 0.0 

- Leve : 0.0 

- No. of repet :0.0 

- Distance : 1 - 

- Position :3.60 

- Level : 3.6 

- No. of repet : 0.0 

- Distance : 1 

- Position : 7.20 

- Level: :7.20 

- No. of level :0.0 

Distance : 1 



Structural Axis 



[ET0 ® 






Click Command button Insert 






Name: Structure axis 


jJ 


Cartesian Cylindrical 


Arbitrary 


Advanced parameters 





Click Command button Insert 



X ] Y Z 
Position: No. of repet.: 



Distance: 






New 


Axis manager 


Apply 


Close Help 



- Position 

- Level 



: 9.20^ 
: 9.20 



Click Command button Insert 



> 



“ No. of repet: 0.0 
- Distance : 1 

USTOHfi Click Command button Apply. 



By: Mr. BUN VAO 



138 Autodest Robot Structural Analysis Professional 2010 




Computer Graphic & Animation Center (CGAC) 



Department of Civil Engineer 




m. rmm NNJ 8i3 Steel Frame : 



t3JtCU Icon Bars 



cn.9 fnmtilKHSfnPifiJfiJJ 30 x 30 , UPE : 160, CAE : 60 x 5, CAE : 40 x 3 

n l 

Bar types : RC Column 

- Section : tatatnjm - ] HSfnPIfi3ri3J (b =30 , h = 30) 

Section type: RC column 

fnjmSfiMMntifi 



Click Command button Add 



>■ Click button Add 



Section type: Steel ~| 

Database : Catpro > 

- Section : UPA 160 J 


fnimSnBHttin 

n c* 




- Bar type 


: Simple bars 


- Section 


: Steel 


- Database 


: Catpro 


- CAE 


: 60 x 5 



Click Command button Add 



fnimSmtiJtnnti 
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- Bar type 


: Simple bars 


- Section 


: Steel 


- Database 


: Catpro 


- CAE 


: 40 x 3 



Click Command button Add 



umuyn Click Command button Close. 

dA 

is. mwfMMftmtimw(30 x 30) 

Bar type : RC column 
Section : RC 30 x 30 

tUfi Mouse Click RtlfUHU Beginning 

- itsRMtititticTmiara sirntfriy 

w v v in -v> c* u U 



n. mmnmmjf up A: 1 60 



i Bars 



Number: fT" 
Properties — 



r^irwiE 

Step: fl 



Bar type: | RC column 

Section: 

Default material: 



C R 30x30 



3. 

~3. 



|C 25 MPa 



Node coordinates [m] 



Beginning: |48.00, 80.00, S.20 
End: |~ 

Drag 



Axis position 
Offset: 



None 






Add 



Close 



Help 



Bar type : Column 

- Section : UPA 160 

tUfi Mouse Click fitiftJJfU Beginning 

i 

- itsfiMtitraicrmtira simTfrm 

w v v in -\j c* u U 

i 







1 1 ii m t lyim 
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e?. mftf/ffSf (Support) 

Click 1EU Icon Support 

Type of support : Fixed 
Current selection: Point/Node 

Tick trn Jumn an utntTiiiBSititTfnH 

w in v U 





Bar type : Simple bars 
- Section : UPA 160 

tUfi Mouse Click nil [Tiff!! Beginning 

iBRMauaicTmtira simtinH 

u v v in xj a U 




N. Bars 

Number: flT 



Step: [l 



Properties 




Bar type: | Simple bar 




Section: J CAE 60x5 

Default material: 


“3U 



Node coordinates (m) 



B eginning: -2. 00, 0. 00, 1 G. 00 

End: |~ 

r Drag 



Axis position 
Offset: 



None 



31 . 



Add 




Close 




Help 
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& miBWiMUfTltl (Copy Frame) 

- Select All ttfltUBti Ctrl + A 

Edit menu > Edit > Translate 

V 

dx, dy, dz =0,8,0 
Numbering =10 
Click Command button Excute 



□It Translation 



C=D' b SS 



Translation vector (m) 

(K dY, dZ = 1 0.8,0 



Numbering increment 
Nodes: 

Elements: 



Edit mode 
(* Copy 
'• ' Move 



V Drag 



Number of repetitions: 1 U 

[^^Execute^J Close Help 
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Computer Graphic & Animation Center (CGAC) Department of Civil Engineer 

d. mmmjcAE40jc3_ ) 



- Click Icon Local System Definition 




90 . efmwndmwsHsmd ca e 40 x 3 

-USlUUfi Select IlSftiWtSUSfcifiM m Copy ttflUK 

- fltmtustsintl Coordinate (0,-1. 1,0) 

i 

- Number of repetition : 1 1 

- Click Command button Excute 
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1313 Edit menu > Edit > Vertical Mirror: 

i 



i P 1 Selection 


LeJ ® 1^1 


All 


None | Inversion | 


Bar 


^ | Notify all 


| 1 1 2to231 


r 



p,evious I ttj t+i ty 

Attrib. | Group | Geometry | 



Section ^1 I any 

— 1 CR 30x30 



QAE 40x3 



CAE G0x5 
undefined 
UPE 1G0 



Select 

'■* from list C example 



Close 



Help 
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1313 Edit menu > Select Special > Bars only > CAE 40x3 > Icon j^j J131313 Close 




ill Vertical Mirror 
Plane location = 



EZira gy 



■ 



Numbering increment 
Nodes: 

Elements: 



Edit mode 
'•*' Copy 
r Move 



Execute 



Close 



P Drag 



Help 
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9ln. mnanmanmammmv: 



- Selfweight 

- Dead Load (DL1) 



- Live Load (LL1) 
CLose 

Load Types I <= I E) |»£3w| 

Case description 



Nature: | poids propre ^ | 

Number: 



New 



Modify 



Name: | Seillfweight 



List of defined cases: 



No. 



Case name 



Nature 



Seillfweight 



poids p.. 



< rrr t 

Delete | Delete all 



Close 



Help 



Load Types 
Case description 
Nature: |dead 



s fcH 






New 



Number: [2 
Name: |DL2 



Modify 



List of defined cases: 



No. 


| Case name 


Nature | j 


1 

-►2 


Seillfweight 

DL2 


poids p... ! 

dead ! 



< Q rrr | t 

Delete | Delete all 



Close 



Help 



Iffl Load Types 
Case description 
Nature: | live 

Number: [3 
Name: [LL1 



r^~r s i^i 



New 



Modify 



List of defined cases: 



No. 


Case name 


| Nature | 


1 


Seillfweight 


poids p... ! 


2 


DL2 


dead ! 


-►3 


LL1 


live ! 


< i 


rrr 


► 






Delete 


Delete all 



Close 



Help 
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mmanmmusn: 

da 

Insulation + Steel sheet : 0.30 KN/m 2 

- Rafter : 0. 50 KN/m 2 

- Live load : 0.35 KN/m 2 

DL1 = (1.1 x 8.0) m 2 x (0.30 + 0.5) KN/m 2 = 7.04 KN 
LL1 = (1.1 x 8.0) m 2 0.35 KN/m 2 = 3.08 KN 



9 / 77 . fTUulffUSn (Load Definition) 

9 CT1. 9 fTIJJjIfiusmtaJ (Dead load) 

Click Icon Load Definition 
Click Node 

- mnnfimchfitiTUHU z = -7.04 

c* U 

1 

tfi Select Bars (CAE40x3) > Close 



1.10m 



1.10m 



m 



8.0 m 



- Qtt Add 



- Apply to JlIU All 



i ^ Selection 


r^nrwir^n 


All 


None | Inversion 


Bar 


T | 1^ Notify all 


1 1 1 2to571 


r 


Previous 


ttl U tJ 


Attrib. Group | Geometry | 



| Section 



Select 

'■* from list example 



Close 



any 

CR 30x30 

CAE 60x5 
undefined 
UPE 160 



Help 
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ffl Load Definition | □ || B || S3 

Case No: 2: DL2 
Selected: Nodal force 




Apply fo 
|Ho605 



Apply | Close | Help 
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9m.b. fnitfmUBffHttiJ (Live load) THflSfiBtflRUBmtil&UJtWlfil 

cH v ' UU c? V eH 



Click Icon Load Definition 
Click Node 



- uinrnmnjfftiraHa z = -3.08 

c* U 

1 

IK Select Bars (CAE40x3) > Close 



i f’l Selectic 
All 



Gtt Add 

Apply to JlIU All 

D Nodal Force 



None 



G=tje @ 

Inversion 



Bar 






R Notify all 



| 7to110 215to220 222to561 
Previous 



HU tj 



Attrib. 



| Group | Geometry | 



Section 



Select 
'•* from list f ’ example 



rl any 

C R 30x30 



CAE 60x5 
undefined 
UPE1S0 



Close 



Help 



r 




s \&-\ 




Add 


Close 


Help 





CD Load Definition 

Case No: 3 : LL1 
Selected: Nodal force 



G=CI a 1^ 




Apply 



Close 



Help 



G>m.m mi(UHCUT!Sn ( Load Comination) 

QJ Loads menu > Manual Combinations > Next > Apply > Close 



jH Combinations 



Combination: 4 : COMBI : ULS 



Case list: 
Nature: | All 



EsDCl ^ 

— 3 

List of cases in combination: 






No. 


| Case name 


1 


Selfweight 


2 


DL1 


3 


LL1 


« l 


rrr y 


Factor: 


[auto 




Factor definition 



_d 



Factor 



No. Case name 



► 



New 


Change 


Delete 


Apply 


Close 


Help 


New 


Change 


Delete 


Apply 


Close 



J| Combinations 

Combination: |4 : COMBI : ULS 

Case list: 

Nature: [AH 



B 0 gg 

— 3 

List of cases in combination: 



H 



No. | Casen 



<[ 



rrr 



j 

a 

a 

a 



Factor: [auto 

Factor definition 



Factor 


| No. 


| Case name 


1.35 


1 


Selfweight 


1.35 


2 


DL1 


1.50 


3 


LL1 


«i 


rrr 


i ► 



Help 
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+ USIUHfi Calculations (Run) 

+ Results > Diagrams for bars > NTM > Tick FX Force > Click Command button 



Apply 




i Diagrams 



H 



Reactions 


Reinforcement | Parameters 


NTM 


Deformation | Stresses 



p FX Force 
| p FY Force 
P FZ Force 

P MX Moment 
| p MY Moment 
| P MZ Moment 

Elastic ground reactions 
| p KY Reaction 

P KZ Reaction 



Diagram scale for 1 (cm) 
mOO (kN) 



(kN) 

(kN) 



001 (kN*m) 
(kN*m) 
(kN*m) 



(kN/m) 

(kN/m) 




■ Diagrams 



a 



All 


None 


Normalize 




Scale - 


Scale + 


instant scale 


| Open a new window p Cc 


Apply 


Close 


Help 





NTM | Deformation 


Stresses 


Reactions | Reinforcement 


| Parameters 


<• Reactions C Residual forces 


P Reactions in a local system 




§ F FX 




■ r fy 




1 CFZ 




1 r mx 




| r my 




| r mz 




All | None 


Normalize 



| Open a new window | Constant scale 
Apply Close Help 
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CUgtSCU Diagrams X (FX) 




CUStfEU Diagrams UttnirmnrtafnHJIfiJ Y (FX Force) 
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(Analysis) 



Select Joint > Analysis > Bar structure design > Steel/ Aluminum members design 
> Calculation 



Analysis Results Tools Window Help 

| ^Analysis Types... 

_ Hj Calculations 

Save Seismic Combination Results... 

, Calculation Restart... 

Calculation Report 
Verification... 



Bar Structure Design 



Design of RC Structure Elements 
Analysis of Pie-stressed Bememts.. 



T 



I : COMBI 



a may 



tl FF Start 



M 4 


1 3 


JIHk 





► 



G) 

i3 

Steel Connections Design 



►I Steel/Aluminum Members Design ► 



Definitions... 

► ^Definition Table... 



Timber Member Design 
-f Timber Connection Design 



► 



Calculations.. 






Manual Calculations... 
y s yy y ^ Definition/Calculation Set.. 








|Object/window/ca| 


Jture selection L 


1 


L 



fj Calculations - E MV 1993-1:1932 MAD Belgium 



"Verification optionj^^^^S 
(* Member verification: I 17 18 124 

G Code group verification: [ 

G Code group design: [ 

r °P tions 



List | 
List [ 
List [ 





Loaas 


Limir scare 
R Ultimate 
R Serviceability 


Cases: j 1 to4 List | 




Calculation archive 

R Save calculation results List | 




□ K | Configuration | Calculations Help | 
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858^85 \ \ 

Off \ \ 

- Ipmnciamsff Hissmwiu 

\ m U 

- Mnnnciritsff HissmfriHsfrio 

m U 
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R[Uin|UU9|t3 (Bolted Connection) 
KtlflJtjflJ (Welded connection) 
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